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Merereeraonores the [te ant talks to the Host until 
Memec rat toast. 

D . “ier rnorasramnahloe Auildinge Rlock JVMP 

Mero lemming imformation descrikhing the “RR [VP 
memmrshe dt hy “artin Mares nf Galt, BPeranex« ana Newman. 
Memeeaemew SVSten currently under develooment at 6b, R 


The antent te develoo a svsten 


Semevavel! S14 wsacq for Tis. 


7 aS aoa nour: 1nd OES evan ee se 


Mme ry? th as mriicr as the cresent 


Tre “35 [Interface Mesgsane 


the VBR wil! 


en, 


Processor 


Fhat Gam replace the 


be more 


sting aoproxinately 


aay onenm ©. 


(IMP) 


1S 'MMucincmems ode HuNlt around an “36 orocessor. 
maemo 4s 4 2tl=o;yt Coneuter witn Error Detection 
ans VeGnrect.an Yoemorve It 1S 
more ronrcararnahble with a SPH-bit microword 
meat hk. Small hoards can customize the 
Merc essat, ant itanether with nicrocade, allow 


WS 


i tnet he 


establishes 


operate. 


this 


one 


iMeleves are! {oj U) (2 


ana 


powerful 


fhe — Boeri atemranmy th=-ryt Ccomouters. AS ain 


-— 


Meee it entulates the Honeywell } Slo, the basic 


Pk NOG Ss of memory, and 


Lys 


Tho et Se NAS 


Pia Ss 31] rs te lr =o, twars directly, and so has 


Pepe! sr firitatinns, The hasic IP interface 
ear Sooo tS G bees atyie “Host Ports, and 6 
Remenmeananis “awqer Forts. “oner Ports sugnport 
Batber Cee oats) COMMNUMICaAtion lines (LEsKS) 
ar KMosrs connected uSINA Synchronous 


Meme inicaricn Parts. 


fem mca t lars cturrentiy suscerts a maxinum 


af 4 rast Aarts (wherner local 18ée or remote 
Sync nironoys mae as wTaxinun of 4 LINKS. it VIS 
has a Max y™um ara yt Ot S Svncnronous Modem 


oes feretror LI*KkKS or remote Bos tS.) . 1a) 
merc vem, tC raxinum number cf ocrts Suonorted in 
bat a | 1S 3eyen,. 

poe el 1S TOURTFah)]e® in a Standard !9 inch 
eekx Cahbinet, ard QCCuUo 12s PaaS DGRhesS. —Of 
Mert ical space. LO =Earat smo U NeWweattS wef oOCawer, 


Peeeyer G42 leiv, or 5042, 2eedv. 


Prec oecane must pe re-loaded after mower 
aay }ures [7s jnoa a micre-cassette driver sunnlied 
Meeere toe Vb. £ agrt «nthe VigR sunports 24 


aaa aac Be lieacyvmcnroneus rermine!) for use when 


rPtinnina aqyaarnstics. The termina] us not 


Perea str 9S ariy oaccaeasionalliv needec. 
lee Foy = | ayaa tests Poa Gate Beat the MR 
Mec an randi= 1.2 toe 7.0 times the tnrouchout of 


meme rnal r351e; re 


Cl COSTS OF PPFFATING OM THE ARDAMET 

“hen tke casts for oc0erating on tne network were te Sit 
Beet rGastot, it s2enred that the icea of connecting all 
Bemeeoreinstalitaticns to the network HOulQ be erronrnibitive. 
POWEVETse OnCe If wAS TeEterMmined that a FIP coula be utilized 
meena VICUsel Gasa wit r other pases accessing that Host 
Cy means of less erorensive connectionss the cost looked 
memeeer, Sut still oa Tf CONWnM fsctor when mentioned. 
moeatinwed investizarror mas shawn that research being 
meme ted on the “iecrrorraranmranle Ruildingq Block conceot 
med cost mem less tham installation of the TIP (3270-000 
Memes, 710) and would hav> canrabilities on the order of a 
most . [ft was alsa datermined that tne overall initial cost 
Meme naval Fase sucr as Naval Air Station Lemoore would be 


BOOroxinrvatelyv Sew, 0 USI MQ E€xisStina eEeaquioment. iene 


et} 
wl 
= 

| Baek 
a 
aa | 
e 


Meee Oo Tonthiv costs would be on the order of 
Bescusston aft how these fiautss were achieved 18 In the 


memeloOwI Nc Oaraagrack 


‘¥) 
e 


- Meamiti oa!) fos ts 


fee iters which were considered a tne ary 2) costs 
were the acer lat 1 Oo af the TT? or “EB at the bases the 


Mm~menase of Catnane Yay Tuhe (Cet) terminals, ana orinter 


aE 


devices; eer e Gest ot tha ceamnurers, (e.g. PDP 11/70s). 
[memo osts used for tris curnosse nere taken fram data on 
meee «Tor Fim installation at the Naval Postyraduate School 
seme om erev, Califernia and for GS4 costs on eauinment in 
Mmememeeayi ation Trainina Sunsoo)ert Svstem (4TSS) at NAS Lemoore, 
meri fornia. The Rio casts were estimated based on 
mmmenematior received fram Solt, Reranek ard hewman which was 


ar, 


AnNIND tre raserren on the “32 dJevelonment at the time of 


research mn fAIS thesis. Costs for tne cerioneral devices 
Meo CW I Sy Or INnters, and srarkhics terminals can soread 
ee A arezt paras denandina on which moaels are desired, 
MEmeettinctiors are needed and to what svstem they are to be 
meamectec. 

mos witn recders (Asoc meCOmD ect One sGanah? lity ) are 
2g0vertised retail RY ™anv stores for under 3700.00 each. 
Meer ic]= 1$ 97 3 oar with the orice oaid for the Lear 
Seeerorer AN*=-5 C¥Ts used at NaS Lemoore. Those oarticular 
Meee COSt | «6D 6 cN Oard are 6comoatibie with = ARPANET. 
Memroxirately Hogue vo foeceminals of €hisS Mature are being 
Memeewith the &viatiann Trainira Siepert Svstem CATSS)- + ae 
Lemoore. Beomwm there fae sarices rise un to whatever the 
huyer Wesires TO OAV. 

Mmmpemee rs, fOr hari coov outcut when CPT terminals are 
used, likewise vary in mrice aver a areat ranae. The Naval 
Beet aradiiate Scroo!l 4ad recently installed a laboratorv- for 
se in soma une t Ton AYER tne ARPALET. Three Tajdny 


Corcaoration nrorel T1LALZ erinters and one yaa ta! Decwriter 


(ie 


TI mode} Pee ome pint a vors jnstal led. tae [Tailiy oerincers 
have 3 variarle nayr rate af 099 to FPnND jin five steos and 
meme Liaital Strmree hash = VYarlranlea naud rate cf 110 to 300 
in three strans. E=sctagr iran sSO2ce7 ocrinters 1S in the wery 
hroad neiannoarrs>ad = of ho,9090 ES 2 Se et) and for the 
Meew reser around 1,500. Tnere are several similar nrachines 
ma ithe eo) emer ag! mrice ranges. The orice seems to he a 
Meeterinm 9f te Faut rate, in ¢o far as the corinters are 
Semcerned, 

The oricss for the ceamouters ana maanetic tare were 
taken meecmee tres cHhsts saf the Pigqital Pee ily 7 0 Vand vec 
Maqtaoe TE lo. TRemmcr pee tor Fhe —OP 11770 with o4k memory 
Mimics scoroxinately 392,099. The Pec Mantape costs in the 
Memeo Or hood of F24,9I79. “ISS Lewroore had two RFL«4s with Ab 
meqaoit Sao nic? wags cost Soler Oe tmat ) was in 


Peer an ts fre PLP 11770 trhey aso SO wmed. Thus ip the 


sD 
he 
ar 

(ft, 


m@u@rrent cas eametineers alresdv exist at the nava! 
Meeto! tation at Léernore and car he mnane compatible with the 
AYP ANE T via Sort ware pon: Ieee oengix & lists -the 
merawoar] in existence at NAS Lemoore at the time of the 
mesearcn. 

Memsvoerind 2=x1stinag Naraware, the initial Vast alot 10m 
costs Bote ara gus)6=6=6ULECW Le CoUie Le* his ts 63 terminal 
emraey'y) at “NAS La~saore coulda be as Tittle as $15,690. 
Meme ori ys iO2> *$,1%) tar tre firse Host interface, $12,500 


for the softmar2 license fae ana $451 for eacn two port LITU 


eard, An Mac Ace rejggire ) for @acn twa terminal oorts 


{QO 


deasirect. ae retreat i temo | SCrFyviries on the hase that 
Beemer eSIre 6tllUF em An Such a network, it would just ahout 
be irrerative to add ar ™inimun one more PDP PA MVARS. Nath 
Bin 3 t @ee. j91ifial Gos 6 Aouree FYse €60 Something in the 
Memeeemerty of °199,99). (7) Fiaure e@ of <Ancendix 8B conoares 
estimated Ewoit s Or a Sima 1 a nd several] individua] 


BEEP OMmOUtTeOr Svsteoms with nStallatinan costs for an ARPANET 


ple. 
Gee ecurrina Costs 
Meroe igr im) cos<s for fha system gre very straight 
morwart. —evoearily. =stirate 1S made anc is hased on the 


mea Ar OA NET onaeratina and maintanance costs aivided by 
moe | 6tlt a! pus aopeotl = Ss Ssnq tires. For tne friscal year 79 
Ba f1sc3a! vear 8&9 the astiraste w3s 56-496 per month. 
Meme tf 05 the ARPS IET with Larry Aveunin indicated that the 
Memeremt 8-OaNET installations at the “avy lahoratories have 
Zeruaaina im the nerahhorhood of 55,400 oer month. As 
Mmmeran! nore nones are installer, the individua|! recugs um¢ 
Mees Per note are droppina. Umemoeme tito or the diligent 


Mmm trenance effort r3as heen an ooerational availability, on 


Bmeenetsork, consistently in excess of 9° cercent. 


Meee ROTOCOLS OM ARPA YET 

Certain orooarans rave neen written in order ta acnieve 
Mepvyena deareses of usefulness within the ARPANET svsten. 
Once 3 rertuirenant was estadlishned and a mrogram was 
Standaroizey to aonmerate on the svster it was introduced as a 


mraotrocol. erRoweco > then gre methods where certain 


eens orocetures tat are followed allow a user to 
merry a THCh arrester csenqree of flexinility tn his use of 
Meme VET cormouters. The develooment of protocols 15 an 
Demeeoroas OFTcoran, art aS new faatures are seen to he needed, 
Mme orotoco! 3s standardized and introduced. Bv building 
mmemmoroatjocais towaras the conceots of the virtual terminal 
mmmey CAN «6S USS Ognywherae in the systen. Followina is a 
Mmmecor Six of tre rore fraguently used orotocols available 
on Boe oe9S"rT system. The latest ARPANET Resources 
Mmmemreox 3svailaole at the writina af this thesis listed 1/7 
Bemearsate x orsntocoals. Ses Sl orstocols ame found on every 
Bemetrein tne retwork. Tna APPAMET Sesources Handhook snould 
mee consulted Or 3 listina af which Hasts have which 
merce co!s avaitabhl]>. The latest issue is the February 1980 


=O Y 


ts moet fea |net 


Soro covmenivy callea telnet, this orotocol was 
Meetoamea to ocrovide a neans wharein a user could communicate 
MEV arTOUS Fost conmouters and also utilize other features 
Mame toast other than the Host whiecn ne initially loaaed lars 
Mees  mulriolexina »f the termingl amona several remote i jobs 
enanles the user ton have access to trultiole directories at 
the same or varied Hosts and ce able to work all of them 
witnout Mecnieoeel? Of  Oee “ortar to working in another. 
meeemetonalltlv, the oratacrl as written is uniaue in two wayse 
41] Mast rtctions are entered into tne system by use of a 


Commantw-intersreater, Thea commrand-interoreter only 


rergQaniz=s FaNSe conmrands/kevstrokes which it understands. 
Mereniser 1S untaniligr wits what 1s next exoected he need 
only tfyoe 49 Question marke and the commande-interoreter 
mmamots kim. 

Commands wricn are tvoed into the svstem can ve used 
Semmes <5 talk to the Hast cannuter to wnich the tndividual 
Memeo et tina, or tn=y can be orders to a proaqram at that 
most . Tne ¢camnanis to the Host are those which can be 
Meee stood cy tfne corranoae-interoreter. Thase commandas”) are 
the ones used lmeteeocina £he2 COANE CT IONS, GAivina orders to 
Semen tsh Various soecific oroaram functions for that telnet 
Meearon, or AWnsennnestina. Jrnce tnose commands have been 
Mewem, the user then 1s wirtually able to operate on the 
Memes -CSt just as 1e 4as been on 4is initial Host. 

Mercer £9 telmet tsa another Host the user has to 
Meme CMe Nane, dassword and account information for the 
Sempectory &F2 will use once the telnet connection is started. 
mmeesrome «instances it is vassinole to telnet, not loqin ana 
MOO SIN Internation from arother Host. Features such 


as moi! creck ieguicmecmec (so Of Fne systems, determining 1 ft 


J 
™= 


Meer t ait user ifs an another Host, etc. are included tn the 
System. 

ioe addition to the standard connection and 
Meesconmection features the telnet erotocel has also heen 
Mmeeten with other features to maxe it a more flexible tool. 
Mm—mc sagan) | itv nase 7 oS aided so that a user can establish 


m@ultiol. Saanect ions « ay tc > ery = multiolexina, several 


sirultaneous PominiicmeGa@e me Carried on. within this, the 
user affix2s a nar] to each connectinan mate and he can then, 
at will, Sat rieyve Aeveeeooeaerecular cCOomnection with 34 
Pretrieve.cornectian.nanre” comrana. Features have also heen 
made sucn ot ei Usea cam COMMAND tne comouter to keep 
mmemernor 3)! nis Non-current cannectians and notify him if 
mmemmer 1s Cutout activity cn anv of therm. Another feature is 
Bememeseen on ratic frequency scanners like CB radto onerators 
U5S2 +to73v. Tats feature uses a comnand enadling the user to 
Mave the coroduter watch Lor tine active connection -and 
meumeommc ically Switch to that connection as it comes active. 
A final feature ta be mentioned ts the one which 
eananles 3 cer Som s]> a ae Oi a eerkyeuilar= session at the 
mememinal. me CcoO™amsuds. the cormanag=iInteroreter to make a 
Peer scriot at tna neaqinnina of the session, the individual 
meer = to have in his asirectory at tne end of a session a 
BOOY of every PLontyo=d om toe terminal. This 18 
Memes iculiarlvy useful In a Situation where an tndividual might 
SemeeeroO use tha terninal in the active telecommunications 
meme (linkin) ig e PCOS y Om tC1e" conversation when 
mmr ougn . The teleconnunications mode will oe discussed in 
Mere Detail later. However, to clarify the last comment, it 
mmouid Ye inerten thst liacinae tSee Similar to a cteleohone 
moemversation oetw2en tad ligt ae ota S + excent the 
conversation iS inmout via fhe kevboard on the terminal. In 
Deere other resaects if is as real-time as 18s a teleohone 


momversatian. 


25 


Pe ore ni ta anc others are all maileshandling 
emerre aS which anah|a tree user 26 FOrTNaA ts file, send, 
receive, edit anc in aeneral handle mail or messages. They 
were 79S1aney 3S an alectronic ocostal svstem with no stamps, 
meme rOGes or raetvpina nt ness3aes which had been received 
Semeeewer> to he frarwarded, The netrail svstenr was made to be 


Fast, 2Fficisnt ant in sone systens given a text editing 


memes lity. BoIattres se 3nt Ca. z7anas are mace availahble where 
meeeertrssr Can cerfaern mnanv of Paes CUmecroms suc. as 
answerina, Comet Orworaing of mail with onlv aesingle 


Memeo ce to ortain tr addressee, His addressr which letter 
Meme Pina answered or forwarded. ie; additional Pe ineenee are 
gesiredt, thev are, ant then tne naw messaae is forwarded, 
aaain me eS a Sia) > KevyS'rFOK?.< In most cases the author 
Serer yenced wrejile wusina various Portis mEeOt mst he melemlen) . 
orntocol, the ressa02s arrived at destination in less tnan 
two seronds. In tne event the Host wnere tre message is to 
Meme celiver2=y is of feline, rrne system nas heen given a 
Pesture wherein jt nueues all 731] and forwards mete 
Meemediatelvy wher rhe otner Host fetunms »sOm=)ime. All 
Systems tne autnor has used have a feature where the user 1S 
Mer yried wren eleia Wate a elas) ie he has new mail awaiting 
Me@tmimation. “Ae 1S arditionnally notified, when running a 
differant orsatrcoal, if *e has new mail uoon returning to the 
APE ANE T 


Peeeewmtyye teysltl of th x Por adsl | which cannot be 


(v 


Geliveread Seen noma dtdiressee Cirectory 31S no lonaer active 


meet Fost) 1t 16 s=)laced in the sender's directory under a 
Mmmemmoraaliy larelen unsent.m3ail or a similar name. 

eee = | ot i ariruge 15 Aiven In how oarticular 
Systens 3re Taragen,. In rost, a feature exists where the 
Meme canmy exanin= only tne headers of tne mail. The headers 
Meeroerasttes bits af information which list date of 
Meeerotr, ser~ear, suri2zect and in most cases the lenath of the 
Message. In thiS manner the user can skio the longer 
Memeo Ss WN SP 15 Ssatort of tine to read all of the mail. 
However, wren 3 TeSS3ae 18 PEcCeived, it 1S annotated with a 
Symoo!l showin? that it has Not oHeen read. when the message 
imo read, Gorat Gemeep! is daraccen. In this way the user 7s 
acole to call un headers only, and see wrich messanes are 
meexatineo. Pitt es) |, UMmexamimed messages are also 


Memorted vher the user leas onto a svstem. 


femeeeit=s Iransfer Frotocal 

FT", as it 1$ more cormonlv called, is exactly what 
the nanre inolies. Dims aseahitten aS amrotaco! to enable 
meer transfer of Pur arrat ion Nackaaes se1thin te ARPANET 
emeeeam. For nmnst of the Hosts, the user t8 required to know 
Seeeoirectory nave, Sccowoe ond weoccOuUntIng information. 
However, ono mname amonyTous loadin is authorized or the 
Meeetemiare 397 vat is called a cublic access cdirectory and 
Beeretors “eqnuire nc access accountina information. 

Tha FIO fearire af the nat 16 to data transfer, what 


Fora was co fre ayranohi le Tats yo ae nNeSsS. OFOguet hom. 


Sema the suthor"*s nine montrs of using the ARFPANET, files 


ae 


were freaecuertiy neertey which wera IM another directory, such 
femeete the “4Aascsachusetts Institurce af Technoloqv. Ry use of 
the es feature, ranse Miles Goula ce wfransferred to nis 
mere ctorv 3t rhe Infarmaticn Sciences Institute at the 
Bemmversitv of Scuthern California at the rate of nominally 
Seeemil)iseconids oer sacket. In the majoritv of the cases 
mons mneant recaict of files wrich were enuivalent to forty 
or ere tv tvyo2i5 oaces in less ely ea 6) Eh Uae elip ie ke = 
Fraquently acs e ies would take as lvttle as ten to 
fees ™ Seconas to ne transterred. 

Tne commands to transfer the files are as simple as 
Byerog fhe anra "get", followed by the name of the file as 
Mmomexists wrer2] it 18 heina stored, and following that the 
Meme fhe user wisnes to aive it in AIS directory of files. 
Memes MOC 35 OTe “nAaY OPOtOCOl. The cacability aiso exists 
to send a file as wall as tn. aet one. 

Meemneavisest use of FIP most likely occurred during 
mre atithor's initial stanes of learnina the ARPANET system. 
Ser in= atocunantatian was naintained at the Sie ela) ee) nc 
Peasearcn institute CSP. Thus, when information was 
Beseired on 3 Stibiect unfamiliar to the author, it was stmole 
FO FIP ery SRT, get the desired concumentation, and transfer 
Mmmerack< fO De Stiidieda wnen tine cermitted. 

mmo oicctives of FI? were found by the author to 
Meye been ret. Those orjectives were 1) fo promote sharing 
Memes (corocuter aoroarams and/or data), e¢) to encouraqde 


medirect or irolicit (Cvia oroarams) use of remote comouters, 


Semen sr1iei3a a user frot variations in file storage systems 
anona Hosts, ac it ) Bomecrons’er date reliarlv and 
memmeventiv.,.fio) STP was found to meet the needs of the 
Petwark uSer, Panaej less fcommmewoirea tyoee facility he wes 


moar<i nT. 


a. Seeniirce Sharina Executive 


[ime se source Sarina Executive (RPSEXEC) is a multi- 
comouter executive oroaranm. It crovides an environment in 
Semper ne ranac 3f nanyv features f6oUnagd som a simelie Host 
time-sharina <syster are extended heyond the boundaries of a 
meme ost to enconmc3ss many Hosts on the ARPANET. 5S. Cot 
Mei ties) «€6f this thesis, PSEXEC includes facilities for 
mmmer=rost user-user jinteraction for manaaing "“multi-Host” 
Mmemeayrectcries and for cantrolling multiole “jobs” on 
several Hosts. Pos Velen, tne em oeXeEG serves aS A command 
lanauaae incarnretar for TIP users. (11) 

BepeeoGet a= GSst Way tao mace the RSEXEC oroatocol 
M—memasasily iyunderstoad to the nonw-ARPANET user Sat 
Meer yo2 sore xf the cnrrancds. Comoarina what they do in 
Meat ion fo wnat fae) Sim saremcOtmmands for the normal 
Mm@eemtive level do should make the function of the RSEXEC 
clearer. coo ea cre are thirtv-nine different commands 
Meera ie in the RS=%ET orotocol. tThev are all effective 
Sy tire after tre user tvoes TRSEXEC' at theenorma! 
Mmmenys foeyel anc until! the 'GILT' is tyoed in the RSEXEC 
level. 


Memoreyviously rentioned, the tli command mormally 


raf 


allows a user ar a ~ost fa telecommunicate real-time with 
BAY ONwline user at the sane 0 S tvs Mie. coe 1a B ieha) same 
meme allows the sana function nut 1t 18 not restricted to 
mueieer at tne sare -ast. Thus wnen tre author 1s toagqged in 
mmeesosct Foal'C and wants to LINK to user POQQCK at Host [SIE 


the command 3 meet toys - G9G— (at Host) ISIE followed by a 


(Ji 


Sorriane return (<er>). The telecorrunications link is 


Ao 


estanlisked heatacar Fosts. In the oreceding examole the 


meer tyc=s th Geiss Zecgeweras, followema by a strike of the 


ib 


"escaoe' «Fv. Tn® corouter then ftycsces the lower case 
Burm cs tol [U6FCN em h6UuSer. 

Smt arlv¥, #bo foased im at one Host a user can 
Memeret n> carmansy A140 (at site) RASTMAVE <er>, and the system 
Checks the otneor rost Ttisted as ROSTNAME for) iat) ac uive 
fons. Tf 3 user janes not «sow at whicn site tne ineividual 
Memeeesires ta contact is laaned into, the WHERE command 1s 
used. Steyning  BHERE CisUsec) - CUES =<cr> tne user can 
Semeeemyne if YNIC~ pas anv active johs at a site with RSEXEC 
servers > (alan el ear ror the nornal exscutive jevel these Sane 
memmanis Oerforn similar functionsr but only at the Host.) at 
Memmey eo User 1s loa3e7 19 at that time. 

See vetwor’ Stratus 

Peet anre Status or NETSTAT 315 a orotoco! that was 
memmeihysoced toa allow the user to determine the status of 
Maryous svstenr Titer oes . To use the oprotacc ] the 
Pacivicual ip Moya oi ari eh olaces him in a lower level 


memetme Ssvstem. Ties sovoera4)| commands are availabie to 


eer tam AS" Sr rIne sucn thinas 3S tee status of sites anda 
emer tr 1ONsS, the status of all sites, the status of Hosts 
yaniv, fo 2 Sraticwot ail conmect inns etcetera. Pree ts 1 all 


also nas Vel@e@oesci’Veteattire woere tne user can ask for 


(vy 


Meet Or Versose reanouts on the oarticular ttem for which 
Pemmes THOUITING aogut tre status. 

Pereranis are also availanle for more Speci ic 
Beawiries. Some exancla 3s fhe ao0ilityvy to aet Hest readouts 
Mpere either Aecingl nutrears ee The sOSts “Or with Qe tan 
nunber reanours a spues t S.. CVEGCoTT [moo oF ecelFiC the user 
momagtsm acle tn ascertain status of oarticular connections 
mee Ss CONNS=c* ions relative Co soecific jobsr, cannectioans 
Meee soecific rvte sizes, Cann oc tion Ss aith SOeEC Ihde 
Meme tyoenwriters, atcatera, 

Tt was found that few members of tne classes that 
meee taken tre GFPINET course (“ane-nachine Interaction) used 
Phe NETSTAT orntneo). Niara fraquently they used the Ss ay 
Meeeocs! which 15 “eserjhed rexct. 

om master otarue 

mre vysten ofatis or SYSTAT orotoco! is for use on 
Smee radivictual Hoch mame kescnime tne status of a oarticuler 
Mempemeertial (aone cv tynina SYSTAT JSERNAME<cr>), or for 
Berermininga tro stratus of Sy} GUrpenmt siobs OM thet Bost 
Bene ny tvoina ea 2288 ).. firme weuSsers 1S. then 9 593 ven 
information af aare, tine, numher of user johs and number of 


Btemator joos, ant rhe load average at that time. That is 


Mmemlonwea “y A tJist af eacn tndividual jobr hy Job nunher, 


meer yoawritser niunher, uSer mame, 3nt Program he 1S runnina. 
Moe tne event oF aS rar-er ¢enmmand entrv, rFhat same 
mor maticon for the inzividual reauested is furnished. 
Althouagn thrare are ather orotacols available on the 
meteme 3f 1S not felt that it would he of any benefit to the 
Meee to Understand tnen for ourooses of this thesis. 
However, ase se SuUeSectjom w1!l discuss some other 
Meme Ss ant cavanilities found on the ARPAMET during the 


eernor' 5 yee Pras Mo moat GCOnStoerea Orotocols as such 


iy 


and are thneretore listed under 2a arneral feature section. 


Sere Al FEATURES 


iM 
e 


There are many features whith are not considered as 
Mmemeaee] as «6ftNe 06 6Umratacols, out that are frequently found 
Availante at the executive level of many of the Hosts. Some 
of the jitars alrost saen necessities while others would have 
meee consi‘eret frills or eevee. The following 
Sections wil! then c~iscuss a few of the features the author 
mmmemer CONSIZereq functional or interestinar and those which 
Rave oneen frequentlv utilizen. 

Hi, fae eeme |i mtrernmasti90n 

“Mhan given 4a virectory at one of the Hosts, the 


Semmece iirectory cf files is usually named in a format which 


is sini tar er, the Follow ima 
ee oP Lev ave eX PTENSLION.SVERSTON. The USERNAME is the 
Memetrsed 39 CaANiunction with 3 marticular directorv. The 
Meee 60a UE NTE ISTO =6are)60assiconed tv the user when 


Meat ing files ari can he anv COnmmimst Ton Get letters and 


Mummers ti to thirry-nmine characters for each. The VERSION 
Memmmemtitec ec ant 15 ASsianed increnentallyvy to that oarticular 
mer eacn fire it 38 written or rewritten beginning with Il. 
Peevey] 3992S 759t Trirror the <USFRPMAME> of the file as it 
meeuress the directerv destrea is tnat af the username 
Sea zed at locin to the svsten, 

Bee OSt raintains on-line documentation of the 
Memreus #=oFronrars any orantocels that are available at that 
Memmecular sito. The ~A;yractoryv, not unexnectediv, is called 
Ree NT ATL O >, jence , to aet a listing of what subjects 
Beemon-~ tine an inrivi-tual user can ask Pili See Velie align Sel 
Meee ORY SICK YMENTATTUS > and he jis then able to review the 
mee cts of all the on-line infornation available at that 
Host. aa} (is) men! em aae 4a user can FIF files from that 
MemeeraOry Or sinalv arintout the file on a hard copy device 
momereqiira%. 

Massy sce, Ene S42PLNET maintains one-line information 
Bet anford xssearch Institute in a directory with tne name 
Meet [%F>. It 18S accessible to users netwide. In the same 
Meerectpry are files of all workina/ooint ocaoers that have 
Mmeemenrir ten arout ant for the network since 7 Aoril 1969 
Mmertliy after its inceotion. 

Pee lext EN) fring 
Altnourtn nasr APPANET tasers refer to the proaram as 

Mext eti1tror, Pao tonoeconmnon to fhe ~husiness world 1s -word 
Oroncessor. Tnere are several text editors availatle on the 


System, One near a lay yey tre ane Gommpatihie to his 


a 


Seemeeenmt ant fo nis O4N Ilikina and then use it. The editor 
Memeo wnitialiv was the XEP (experimental editor). Tt has 
commands which enable the user to create, aonend, insert and 
adjust me x f rm BS ecw Gory, tNem Save tt in a file in his 
mmrectorvy. rere are fornattina and outout modes available 
mech allov Meas c TSS rant and TerTtferustification of 
mre text rarnins, Sat1OnsSs of Gdounle or single snacing, 
Memes scnetres for letterinn the individual pages, adding 
Meeers on @each nade, etc. 

Pho ¥—EM™ erosranm also has a feature where the user 
fom comcose text, Sic 5 as the contents of a message or 
Meee nrs, Frnen iron fo 3 lewer fork (e.g. a lower level of the 


mMetwor) in the mea Ve invoking a messaqe sending: 


Ww 
< 
rf 
ay 

D 
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Seeaortiity 3as descrizxada tn Netmail. It 1s equally possible 
Pommnvoke tne XE fram the “Netrail orotocol. 

An aven rore oowarful eaitor at some Hosts 1S one 
meerea TEC. es TomeeTOren concise wtnan theme in that at 
Memows The strinnina trascether of multiole commands, followed 
Myce execute character, and several onerations are then 
performer from one antrve. “ith the XEN only one onoeration 
memmoermissiole ar a time. 

iaemiescte Ssatetor the autner nad the ooportunity to 
Meme with was the VEN (for new editor) which 18 ruANning on 
Mme S Host in a TR svsrem. In facts this thesis was 
COmMOOSe 4, aniread, iocwratt ead ‘ane (Ooutrout from an Ann Aroor 
meeminsl! usina the “FD and NPOFF oroarams. Tne UNIX system 


Memeo n- 7 COserates with tne "C* orogranmmina langquade. C was 


Peerci ta!) }v Sagyanes far and imolemented on tne UNTX 
Mmeeratina syster on the VEC PNP-1it, cy Dennis kitchie. The 
NED proaran, iN arntition to the recular keyboard characters, 
Memomearrcns <eve for rovina 3a cursor. Tne cursor defines the 
Mmmemeeyon for al} functions which are ocerformed on the CRIT 
screen. mie ee —t 5s fext can He ooened or closed. In 
m@ermer words. 1 Eve seGapAcires to Insert extra text or an 
Seereromna! Car3siraa7 ifn existing naterial, the onen function 
fim aie TUltInle kRlank lines hetween text. The remaining 
iaox t memeaciustes! accordingly. The new information 18 then 
myoead intc the clarn« area. MarrEoomemany Olank jines have 
heen allottert, the close function elirinates those lines and 
memistS revyainina text. Tte™s such as oaraaraons or whole 
enaoters ean Seer tractea  fror one position in ‘the 
Mmemmmsericf ani i.serted at anotner. If desired, the 
Mmeration car even transfer sections from one file to 
another. tindowsS can be onrered in the crimarv file and 
anotrer Peeve sagt Im frogs which tinformation can be read, 
meesniftes. omc ueoean ly! tty esexstsS either by cursor 


merinition ‘olp ry 2 Wea pe Pome stpitima desired. Strike aver 


Mmearility exists or ehanscine tvoina errors, olus 
characters can he inserted or deleted, and the text 
Pemomaricsallv onenrs or closes tne antire srtrina o f 


Mememescters £5 itustify tne 3ctinn serformea. [2] 
waGemt tomate ror had Ream excosea to the text editing 
Meoanility ior sige ructher ferm oOaners were written 


mmmmmamy, corrected ana then tyoed. “here the author haa 


5.5 


mee vicus!v FaTrap Peew~Toreonscose, ecit and tvoe a smooth 


tal 


Mmmeyveror A fFeMNort, fhe text ecitor enacled a reoort oO f the 
Mmmm gt 3nit Content t5 be tryned snootn in one and ~a half 
davS. An assesstert, by the author, of the cacahility to 
eoccut STOOtTN ODaeDAervark oy means of a text editor, as 
Mereose?d to sven an electric tyoewriter, indicates that o9ne 
Mememetar vy OT yooTran can oreduce as tuch In a Given period as 
tfroree other esallvy cacarnle sacret3ries or veomen. 

meer an svalustion stanacoint, one of the most 
heneficial foatures 1S for the ranacer who 1S a mediocre 
Meets 2 adle to outout snooth copov in less time than it 
meme take to Fave tne sane Inforration written ov hand and 
mmem tyoen srontr. Tr one instance, the author comoosead ana 
marout Pemesmootrh visit remuest on the APPANET in an hours 
tire. [Prot re uipst was Tiven to 3 Secretary to he tyced mn 
the mesma ad ranner. Recause of workload and tyoing 
requirenents the request wss delaved over two months on 
Meavying tre nifice. Thus, [nce textmeditor enables much 
Oanrerwork to ne crocessed bv the manager in less time than 
merma! and witout use of a secretarv. 

5 Stele ia 

Soe liomroarars are available on most of the Hosts 
Mme wnice the author kas ooerated. bts a proaran 
Mesianet tx read text files and check them for correctness 
Seeesmel lino. fsa owr Tome fo tae soe] lina check, the oroaram 
Memevrdes 3 neans far correctina words entre wa ae thymakes are 


messoellen, PaIaworeoraTr Fas originally written ov Raloh E. 
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omer at ot anford !iniyersitv ana has oveen 30fusted for the 
Meee sS AN whicr if 15 ONerating at this time. 

Beoaen Host 's snel] Srogram eoereates ol a tolame 1a 
differenr, ut Sesenrretly ail Haven os leara= CictTONSary 
Meee UD words). Peete nOstal moje OF ODerAtTION the user 
mavyokes the soell oroaram, 15 asked if he desires to auqment 
meemearetionary ant then is allowea to Vases a oarticular 
file for ere srelliqc creck. El) words the scel)] program 
Moes A2t reconsun:i72 are duroced inta a Sserarate file f.Our 
Memsoect ion. [here are procedures where if a misspelled wora 
memerocat=a bV the orocrar if queries the user. The user can 
memo trornyr tine ornsram that the word is in fact misscelled. 
mom that ocint or, anvtinra the oroaran finds the same 
meesoel lod wort, Weise atttanmatics!)ly corrected. OF course 
memmrocray 41559 rejrctrs wores that Sremeno match due to 
eeeomaranhica’) errors. 

The usar "as core otner LMOCrt ante oot 1OrM . He can 
mayo<e Yyarvin-r Yeaurees art SGeu Tac Vs Peace ss Oome hy the 
Mmmmeran Sstricoinra otf orefixes and suffixes and then looking 
Memmomiv tne roct word. It reduces C72 cunning time but 4lso 
Memes tio the nossibilitv tor nore errors in the final 
meoduct.(i7! 


as Pipa 1s Ss 


Piao are scoyeral arachics oroaqrams on the ARPANET,. 
Seer = tye jin srecificaliv with a orogram, such as WES (a 
Mea anIinag raqas!), and LLOMEP Cnescrined elsewhere Vimo vtm es 


mosis). Tre ane Araghics oraaram on ARPANET tne author was 


Beers TC w32S Loyve|] 2 Graohics, more commoniy callea GlLe, 
which 1S 3f tre IS rost. GLe is cesianed as a device- 
meme mpen went crachics svsten for use in the command and 
mamt col anviranment. ie has Puewecacaorliyty fo do 
Memo raonic end oiteman disolays. The design allows for 
Mmemeeuse On sreativ varvira terminals and permits use on 
Peerre 7s which to not Geeta ie) (etal evipay Sadi naw Or multe le 
device eam tT . Prt AT ai eta Maa WrvyaeGamOaoiliy ty, t he 
Merc ation Orxvir3anm is able to cetermine the characteristics 
Bete 9ISClavy device ta which if 15 cannected. That allows 
Meeeeruliest tise of 3 SIVEN terminal. 

[ees teclfenwina constructs are provided for mn 
the alle. mmaonics ee 


Peal} Sorme ana hrearing a connection 
witr the desired disolav device. 


mma catingda A sarapaics outout area of a 
Maree te asGeect ratio on the disalay 
Mee or yTewianm surface. 


Serf yaying a wiewrort (suharea within 
Meeomo i acatet area of the disclay 
Surface) and user coordinate system to 
Seeeaoa ta Frhat viewoort. 


Sheoating, M=raings, aestrovinary disolavinga 
Memeo rasinsa Naned seyrents. 


SeemeratimMa Crag@rics entities such as lines, 
pemoweet ext, sccesS, and shaded oolyaqons and 
Sectors. 

Meier tito a1 solayvy characteristics of 
Meas es sl amants (2.46., Intemsitv, color, 
Geraint cen ans Sha tipe carameters). 

eAcceotina aiata fran the terminal. 


Mitra imo ceyiece/svstenmr Status intormation. 


“Sending 3°79 receivirna tsevicetsoecific 


: Brenival ovster 
At trast Hosts an archival System 1S estadlished 
Mere +r> 2 user's an-line, cisk stored files are removed to 
meee storaqe 1f tney have not heen active for one months 
mre . Pierm@ucoos= of ths archive ts twofold 1) it ocrovides 
merece? wtth a larva, lonasrerm storage cananility and 2) 
Mie Orevidnes the svstam with 3g nechanism for freetna on-line 
emorage. eases ie ial wmcectiam the oroaqrar needs human 
Meerarors 4-¢ Lee Hest ro anter and retrieve files as 
Meme eds. ionever,r,, the ultimate coal 1s to eventually go to 
Meer) y «€6urFomatic syster. Presentiy, if tne file has nat 
heen used for the scacitied tine the ooerator will Gut pUE 
Meee tile onto tanoes (2). The tapes each have address 
Meeagcreons, and trsse atdrasses are then listed, with the 
Mame of the file archivedr oanta the users file called 
Meet vye OLISClTory, Peremeooare tcular ttle 1s stored on disk 
Meme Ser ’sS aortral on-line airectory. [ahs memrhod, the 
System onw~line= storace 18 creativ enhancena ana the user 1S 
nor Mmemytes 345 Oo arount of total file storage avarlable. 
Mies Oarticular fila is renuired from the archives, et 
emery 1S Sack on-line within fifteen ninutes of the 

Memuest to the g0eratfar. 
Tm inStarces where the user desires to have a file 
Meemrved witkout waitina for tne month's deaga time he can 
mmoKke ComTants to the onerator. These indicate that the 


Tar le Bom eS reargvye |] from disk at tne next dumn. Th dumos 


Mueeeroys! of filss fron aAisk to tane, are normally 
Meeeorrey OorC2 i2ack week. TkRis serves to free more disk 
Meee ror tie user who 18 nornally limited to ae snecified 
mumoer Of caces of active staradce. 
om meer ine 

lene lime in feature 1s 3 real-time 
Berecormunicatianrs ara ian | Ss an thea network. Depending 
whether the usSsr 18 at the nerng) executive level Oe the 


> 


op) 


Meme lieve! 42 can Jin« to other users at his Host or at a 
Bpaetant tiosr. Pree eoe rans 15 CER (ro) “AME <cr>, and the 
Soreuter wi) i Ieee He MEIC OMMeCtE1OCS —seauired to oermit 
Meee’. )| «6M ON Host the corrand is TALK instead of LINK. 
oem te | alg foeagrure, an individual experiencing any 
mmeerercuity with a na3artictilar feature can cet assistance from 
anv or oer Meret vat 1S) Om! yas Nay aninamtmat 1S .tyoed on 
ane terninal if echonet on feo Glee hie When ie fe al ey 
Mere ro? to 152° the ARPAMET, 9 student can be at home on ANS 
meer maat and link +5 the Instructor for assistance. The 
mmeeructaor Fynes Fhe required comTands ro perform the 
desired action ana the student 16 able to ooserve each steo 
Meme yt hacoens. 4s af turned out, the sttiaents at "IPS were 
assiane 1 terminals that OU Gous Qn hard cocy, and that 
Memonstration coula te saved. In the event the student is 
Memepa 2 CET tvnoe terminal, tne student can iInvoKe the 
Mmemmescriot to file feature mentioned oreviously. Upon 
Vinkina Pomtmeans mac 4g file sf tne transaction. 


Bemectel toe exogcted, there were times a user did 
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Deesesire t5 ce Aistiyrhed or interrusted. For those times 
Memmerenoessit le to retftise lin<s and/or advice from another 
sion e Tf ip opelg feature nat heen selected, the terminal 
soundec a series of six tones when sonreonre attenoted to link 
mor rnsat Zio tee rO | IM EeErruCrFIiONn of the orogram in 
MoGess occiurre. a+ the same time, 4 messaqe was 
muromarticallyvy sant (ean oe yr aia: attremoting the link. 
Meer essagqe atviset rnat the link had heen refused and m3i11 


merc fe sont to the incdiviatual instead. 


$9 


eee eng e YT LOANS 

Tre AeoiyCatt ons for WRPANE T to the le cai y 
>stablishmeont are Stee ammomiy my the user’¢ imagination. 
MeeeetmssiOn «wzitr rercers of the ftiaval Pestqraguate Sehoo!l 
meet y «wo ‘ave uset~ ARPAMET for some time revealed, that 
for the vast najyoritv, they learned sometning new each time 
Meeweeewere on the svstam. Ge2 tnqes aPoroximately ce=ce> 
Students cer class wo hax comoleted tke Mane="lachine 
Meeoact icon class fan introduction to the ARPANET), 100 
Meme enmt ret3ines their terrirals until thev araduatend. O36 
those, 908 nercent or better clainred they used the terminal 
Aailve Sore of tne stiudents errcsed to tne ARPANET via the 
See acnine I[nteractrian class were ahle ta do continuing 
work meee ar Po aftfar graduation, and stated that that 
meee ylitvy was aievaluable to tkheir daily work in their 
meemea! Hilliet. “Wovever, testimonials alone dan not show 
Meese’ '’s valye Vem. fhe ©T) lt tarv . lease teat Praht, the mext 
Maroy 15 C(O Aiscuss the aoolications of the ARPANET in 
three YaVS. Paes wil | he a discussion of general 
Mmemmmications of the network mrotncals as they could he 


Boolied to Tay = Cena v naval C5 administration aad 


Sci 1ecmaecolrieations as determined 


) 


Oooperaticns. S2=cond, the 3 
mem eaStiqating MAS Lemoare tenant activity ooerations will 
me discussed. fmt tat SUDSechrion, assessment Ot man-hours 


reouirreda Coc Cartan foeceyi ll @e oresented, and soecific 


Mmmmaas tnat could b= shownr are illustrated. Here the point 


da) 


Meecs to re] Rt resseu Tratr rarmshour Savinas voes not indicate 
memo anyone. eee ino eans cerention croctclems in the 
Navy orersist, va 1S aImnnerative that trananers pave hetter 
Memmmraas FO Cerform 31} joo requirements that contribute to 
Peeginess. “iscussi.2n of those metnons 18 meant to indicate 
Mmemeaorliitv to setter oerforr 94 one. Wht fewer peoocle. 


Third”, a Ssuseecty Jeseriorina soecial on-line a31ds which 


Oo 
J 


Mmmermai meaty D2en teveltlored 1$ oresentad, Tivews, as t section 
;s not at | wae.’ Seve TN SeUSS]2sS scecial aids that were 
used hy tne STijic aMeus whyle at NPS and showed naval 


mermrrcatian. 


See EK AL AP RPL ECATTAES 


io fee XN JRak* SEEP 


Tf atl the srotocols Aad to be exarmined and a value 
Bayes (¢(7F err, ae Pomeeuivrco att nor S sop lmion that the 
Meee viitvy to transfer data would Fave to ke stnalec out as 
meme 6 TM DSt CUVAaAluashle In maxina the ARSCANET different from 
Beer commuter systams. Preis tip seect al feature, which 
Memonstrates Chat saveral rinicorouter systems hy themselves 
Meme can rot satisfactorily achieve all that 18 needed to 
Mealy ct t9 corruterizert datadase manacerent, and more 
mroortantlv Cem crn tv in command, Coaue oo! and 
momnunicatians. 

Pgs sot grea. nich Care tao mind for the use of 
Memmi ransfer was in the nanagement ot individual's military 
Becorcs. fgemare cage anlist]o man is transferred every four 


years ance Bom oins the flest. Patoremmetnat ime 1S 


meer erre 7) froeue recruit training to an A Schoal (soecialty 


mpainios), aad iio O4 “econo letion of A Schoo] ho lame leet 
Beem ess Ayiatinn aintenance PRoaranT (FRAMP), Then he 
aoes Memeere STUA0rCN Of ooeratina unit. “ith each move the 


Bemyvicdal e€1itrer orvsically carries nis records or has them 
Semmes to the nest successive command. The records involved 
moemmeliv consist of 21S service record, medical record, 
dental m= 2ord, Tenia Mmecarda, and Day record. The same 
recorss are aoolicanle for officers, with the added oso0int 
mhat most or ficers transfer every two to two and onehal f 
meee YO official data could he aathered on the number of 
Memeoras whith are last. DIiScUuSSION with personnel men, 
mersoursina clerxs, corasren and the traininqg yeomnen all 
Mmertialiy oroxzuced the sane resoonse, “Too many!" Furtner 
MreeuSsiOn indicates that an estimate of two or three single 
Recor’ iereses Cer unit rer Yv@ar was not Waccurate. 
Mmimemeush that “stile ol | y | )yse eemey seslightly= sover 0.25 
mercent if §5 srill far tao much whan it is considered that 
meme of the data cannot +e reconstructed in certain records. 
Thus, Memeeciwe'™ | Cacarylitv were availahle at al! naval 
meer ytiesr or at least the maior facility when more than 
REtacy}itv «3S located in the same aeoaraodhic proximity, 
Mec Ors transfers could be handled via FIP. The added 
feature of tnat canabilitv woula be a savinas of manvrhours 
where the sare data is storeq on comouters mn both 


Mmeeations. Jae wey loo Gott = GoOmranger COUlG ascertain 


Beeactliy what traininzas the man has received, what wil | he 


meemey and how it will affect the unit's readiness if if is 
Memeo rievet, Alij of that can he achieveaq without waiting 
Mumm 12 FSCO" 3S are hand carriea cy the indivicual. 
Paethe= ares of general aonlication envisioned for 
meme taka transfer feature iS in distribution of the myriad 
Peery tarv instructions. The amount O f time and money 
soent zach year py all Prewitt y’ S ~ingdivioual umits In 
Maintenarce af instruction files 18 tantamount to 4] the 
other aim y oi strative requiremants. Commander william 
Memeo) |, Fead of theo Navv’'sS oarerwork control office, 
peeeea trere are ainost $600 Chief of Naval Qoerations (CNO) 
meeertuctions ant 4 massive effort 1S underway to oare those 
Own » Memeam  asscsert ito soanerwork’k, six fleet units are 
Memeteentivy workina wits ‘word orocessors’ to aid in reducing 
mee a0Ce rs Oor<« oronter. Cammnanier Paschal! stated that a 
Memeercrocessor ir the CO's mailrocr had saved $590,000 
mer ly.{15) Maeeectilon 8O% anv Unit Ss uumstruction file wil] 
Mmemmeay) the cascacina effect ene instruction at Secretary of 
mmeeuavy (SEC 344) or ChU level nas om the system. Almost to 
Meet tC, each office in the descendira chain of cammand 
MBeterences treo nichear ias th GUG' 1 Ons iM OMermvt itt en. at 1ts 
Meet atTolify what was said at the kigher echelon. By 
eer Hs sayadron=level unit 16 in aecrosition to act on 
Memeeoet! 8 Y ofr C.9 instruction, there are normally no less 
ran rinpes ie Ceewot here aro) 1 tyina instructions. As each 
Mme: S ates ani najlied it slows gown the oroncess of the 


lowest unit heing Se omectanlich tne oroaram freqtiired. 
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meee f FR> layels af distribufion are counted for each 
mast ruction, eee Vu 4 Tes ¢t likely determine that one 
struction at the AiyhesSst Administrative level generates 
Mmmemtise Of at least a truckinad of paper. viith the ARPANET, 
memeinstructiors can ne loft on-line for access O6v the 
gener3l user. That 18 currentlv done with gocumentation and 
Meee te! Ssysten orint oaners (Ort nenr ce FANE T users. The 
mer tial then Fas tne alternative of scannina anv document 
Mere f9r 415 innmertiatfe neens, or transferrina it to ais 
account wnere neeszed on a routine hasis. 

frecourse the intanarole benefit faoc we nhavingd metre 
Bmapasbility *Oor daata transfer has heen the rinmmedivate 
Meauisition rt data wnen needed, An Viera V1 @ wie | does not 
Mave to Poin t for an AUTAVO™ teleohnore line, to reach a 
Meese, WHF 1S n9t 17 1S Office, wron 18 the only one that 


Pemmeme oSke3 to nail a cocv of some document that was needed 


There «356 70 vay to determine how rucn time could be 
Meee yY «USING «tne ARPPANFT Netmail protocols for mail as 
Memems]=1 FO usina the U. SS. Postal System. Additionallive the 
auther hed nan method to determine how much 18 Spent each 
Meer, IM the ornstal systenr, carrvina and deliverina franked 
agoverntrent me i les icv ete ola tely te the nine montraAs of USING the 
AROAMET, tha one jitam that was checked cailv, without fail, 
Mee fae user mail, Ben on tercerary duty assianments (TAN) 


Mm~ey fCOom the “tsayval Mostaranatiate School tne autnor was able 


ny 


Memeremsin 20reast af ahat was taking oclace at tne school via 
tne 723i) Sa ee ae wee oce aSS10N, assignments were even 
completen arile eae met led vis the system to the 
meeeructor. Tine for eayen lJenatnv mail to. be sent was 
mommealtiv unnrer five saconds. 

Fvyen in instances where an indiviaual has “not had 
PROUPIe® oFtairina an autavon teleonone connections, or the 
Semmens OQartyvy nas terrorarily been out of ipemeeott)Ce,ar intuich 
hrm? 15 soent callinars, neina oreemotegs, and recallina. With 
Pre mai! svster, tt is simnoly a matter of sittina down at a 
mememiasl 37 tne rorninns, tyminae the messages for the day and 
emery nn trent. Ther Fusiness 18 as usual until later in the 
aav whan the network is aaatin checked for responses or new 
mail. Mees stiac featiire is that a record 18 also available 
usIna tfne mail, «neraas tne telenhone sometimes leaves doubt 
Memmpumeewoat scecifically 4as heen said two or three days 
mreeviousiv. 

Peleqmeat ty] anqgve items certainly have aonlication 
ML eToaore ar anv other naval facility. Each unit on a 
Naval installatian routinally sends several memorandums per 
WEEK. Tne AN PAMET ii | System could qreatly shorten the 
meme for 32livery of those memorandums. Combine that with 
MmeeecasOanilitv ta dao text editina in the mail shell and 
Mmm ag fine can also oe reduced. “any the time this author 
Me 8S ar aAdrinistrative Officer watchina the new veoman 
Meeart Ssirole remorandurs because of tycing errors. 


ie mmOr oan O fae V occurrence wnere the mal System 
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mora Nave 24er a Ff Qreat assistance was over a letter of 
Mumm 1O™ (LS) sant from 3 carrier airwina commander's 
Meer tS 3 SaUATrCcNn. Tha letter han heen expected and when 
Meme ot arrive A onxane call was nade fror the squadron to 
the Seam. Taw ansver was obvious, the letter of 
Meememuctiom was marle9 and the staff askeg the squadron to 
wait mest REGUS laa OF waare  “‘Aaaus . After that two davs 
Meer Ca!?!|] tr tre staf * was mads, The staff tco aareed 
Prat tre Lt was Fomelessly lost and aareec to mail a new 
Seay traf dav. Pive gievs lester PRemESeCOMOMmECODY ‘arrived. 
Total delay Bearme start TaAirlina of themitest cocy umt1 | 
Peceict or the secre cocy ov the snuaaron was twelve days. 
Had they NMAC access ro the ARPANET mail system the LOT 
Regie y .~TUls not rays seen Inst to rerain with. [Gen ia 


ansmi1ttsi woula *nave faren no more than 


> 
ay 
= 
-s 


event, a 3°: 
Merri nutes toral to delivery. The result in the instance 
Mmmpeemowas That the snuadron without the LOT brad to an to its 
Mme SIUATT ON ard xearaxvr a cooy of a rather Jarae document 
Mameeorde> tn have its clanarina complated on time, Time ana 
Memeyewer> 719t7 waster. aAdziticnally, less thar effective 
Mime was allowed tar the olannina of a readiness measuring 
deolavrenr. 

Peo owmeaeco]!' ems in ther nhcle mnilitary ordqanization 
Meo OFP° 5 saturated communications systen for messaaqe 
Mra ffic. roms ir 14:5 V@ fe° Ost nas heen =O inoose 
Srrivi7c, ameOCOceR Ire @ehich essentially stoos routine 


mmr ystrative tr3f fic fron heina Soins bat ARPANE T were 
fF 
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meeorcoratedy inrtgq nava! installations te would Serve to 
AuNMeNnt the alreaitv over used naval telecommunications 
Seeree st ant aculi still offer a means’ for transmitting 
Memes sy fied, routine atnministrative message traffic during 
times awhen “WINTHLZ® would he imoosed. A second denefit 


momeaeeme that tne network tail would arrive much faster than 


Seemeeamrr=]=%t Foutine categarv message traffic has in the 


5 Saeco 1 «Al citeeimance 


Mem mtainina records on comnuter systems iS not new 
momecre ‘Javv. ihemeNne nr an of eGCach AY1atron Training Supoort 
Beemer (8155) on a naval air station 1§ fo maintain enlisted 
Beeson Ss trainina -scoras and training history. Slowly stn & 
Peer sy 6 FxOAaNMAM tg lhlhUtnctude 6 60othear)6=6data required = (f£for 
Memerentina atvancenmert, maAINtaining recall files, etc. 
Meet ast stantonintr little nore needs to be said. The 
regquirenent is sresant, it has neen recoanized, and a system 
memerunctiorina. 

an at is jmateorestinrg ie tne Poe at hoo Ort 
memrormation. Tnha “avy only recently yastituted the 
memsenn=!] Suxpoart Yetacnment (9°50), which is fundamentally 
established as a centralized activity to maintain personnel] 
mmeoavy recoris for all oersonnel on a naval installation. 
Meme or the dats is sinilar to tnat being keot at the ATSS. 
Meeetmoyrnt that snhoulc ne stressed here is that the PSD unit 


anda the aS 5 peas FoOereth@met © Cramster that canmon data 


corouter t7 comouter. Fyen mare aMisalco nt ino eis rhoat the 


oe 


Pye vigusl Opts metGumaGt Mave fhe canability to exchange 
mmeormar1 an Natwoen themselves comouter to camouter either. 
Meee | Sy¥stem conld salve tnat orobhlen. 
" aoe moet Boe “eSscaibes/Penaorts 

moet 2 Naval oraanizatian an officer 18 not solely 
Deere Ore OT A SHIC JANrivers out he 1s also a manager. He 
must |2ad mean and wranane the administrative matters which 
mre oertinert ro rFRASSo Tan, Tamnceorol1 sn wthat end most 
Meee tf icers Nave naen ol3ced ifn a squadron collateral 
mut y noillet [sik e toa eeladrt moMthns. At the end of that 
Mermpoad thev have bean transferred to a different billet fe) 


BeesoTe = ]1na new. ROOST ll Yyeaeovertne time each 1s 


or 
a) 
$) 
x 
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O 
Sy 
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ealiaitle to assume comrand he has been in most of the 
meer oy Sil liets. Mia eetet 15 fiat each slime a recurring 
Meom@rt OF 7TeSsa72 has heen due, an officer kas sment much 
meme WIth the OMronrer nublications to oreduce that report. 
The time snent nas not heen of necessity eG aac net the 
mraoer data. ayer ly it Bas Neen soent In tryina to format 
Mires reocort in just the snecific order tnat was established 
Syeeera7se who Trust read several of tre sSare reports. 
Memeeeyse with annual reonrts, tne Senior yeonan soends much 
morra tine ict oraasttima a reocort Ve has not seen for some 
Memes FIith tne AKOANET there exist orogarays which, when 
Selected, cuerv fone user. when finisned with the auerv, the 
Brooran takes the answers aiven, olaces them in the oroper 
Mositiaon in a creforratted messaqe, and in a matter of only 


Memces Orotuces 4 formatted ressage/renort. A further 


“UR 


’ 


Sete] 35 CICSs 17 THe A2Scriotion af FSAP, in this section 
meme SGO2=Cc12)] ayoclications. 


In o2acerine oscerations the word is trainina. Al] 
eyalutions Meta Tit torv ) ore aired aft training for the 
meet talitv of war. To that end, the canability exists on 
Memes IE fF tat enantes fhuilding various croarams to train 
Summmev ? 3133! 3% the kevhoard. The author founda nothing in 
eaxistence feere SO fancy as tr] Sq@ecializec comouter based 


Memeo tron develonad hy coroaorations such as Hazeltine, but 


Phere exists the canarility to butld oroarams that can 


achiave traininy nojectives. Michi peelint “en using the —C 
proagrannina }arnauage, data can he exhibited and then 
Seon) WoO with TWIest rans. That 1S comoarahle Coase 


Meemrany>y text eaxcert that tt 16 ane=line. For items such 
Memetme Sintoler tests required for oramation to Ere and E=3 
m@eis= Tetnoiws ar= mora than satisfactory. If one desires to 
A9 19t% areater daentrA, tnen atner languages are available to 
mms «6 StICh 6UNrAgraTrs. A tyoescriot of a session on the Unix 
Mean USIND a sinrle ornaranm written in C can oe found in 
MmemGcorouter oufrecut section. That proaram was written by an 
mydgividual who orogfessed to he anythina except a comouter 
Mieeoryg9mmor, this author. 
4. ‘lon-Soecialist Assistance 

The “lavy frenuently has heen findina ICs ail f mn FS) 

Mesttion with not enouoahr Qualified oersonnel. The result of 


mmr 95 (nat many Fillets reauirina Seecialists have qaone 


4a 


macant mn racant 100 ah) elas aacwit ton a | bys eacgemare areas 
mmemer=s s5jecial;ist nitart oF anty OCC aSo. Ona ly needed and 
therefore ea.S aie) | ets aes mor ft 1) erm 2 An examole 1s the 
meet A Ioctor onnnard destroyers. Even Goat thes ovaveal 
BecOital at Lemoore, 35 af many installations, the shortage 
Memeo Ors AAS jle-1 tn fFfne use of Pnvsician Sssoi1stanmt oe On 
Meee | Fr hare exist crograms fo assist the nonsnecialist 
MEMES INOsSIng certain ais een, oronlems. These are at 
meeaent Im Strictly an exnearimental ohase. Kowever, they do 
deronsrratea wrat CAanapt!i1 tires exist for assistina non= 
meer a!ists. Ina one the Joos wOreecdenitn (MYCIN) as 
Seer yoed in nare detay! rn the ‘lia ipial (olerpte jrelte Oo f this 
Section. Seeaeeo taat are developed and can oe found on the 
[ewer are CU5FMN, ann PARP Y, Four mn develooment are 
Meee, UTE Ty, PIER Mm¥M and the “MjISL Project. 

BOGE: - CONstrained structure GENeration 

acceors known structural features 

Of an unknown malecule and oroduces 

miellss? ruUCctURa! 1seamers comsi stent 

hoes «tl ines Oat a. life 5 Sia Siete een. 

VeGoron Of a orogram fer computer 

SasiGcrted structure 21ucidati ons. 
ERY eee ter {cf 1 we Siri la taom (of 

DArAnN0ITGI tanonuant orocess. lisers 


Srducterrt rst Antervirew wrth 
Zweite oOo. oOffatin a d1iaanos ts. 


a) 
A) 
mn 
a 
i 


AOL : aeyotect! ar “qenatives oreegrain 

POOITELY = protein structure modelina 

PUrFE ey“ = for oulmonary function descriotioan 
manazement, includes mathematical 
foetal yma ot oOhvsioloarca!l systems. 


mal. -= medical information svstems laboratory 


Thea foe eoogin are at medical oroqrams 2) the 
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Stanfor: any > Gay ty Yadyco 9] C Sia ete Ga the ARPATIET. lfiaghey 
ost (epee = ~- ,T Ss) is Jsed oes Nari! Vv for Sige ie vets 
Meret} isenc]e ranacament. 


ec moe! ~“FoOr7es3stn4 


Fhe canabilities for word onrocessina have already 
meee ea ationed for the most oart under the cdiscussions of 
Meee it 19S 3Nt M45S4a72 traffic nandling. The reason it 15 
mentiogner Nera senaragtrely 16 heeaguse of the areat need seen 
Soeemaval uni’ s Zemeneraoved “Svamdaliing of corresnondence. 
Meeps orocedure tin the U.S. tlavve for corresocondences has 
Meeng tt) oerntt uc to three pen and ink chanaes to. any 
Memmera!) corressandence leavina a unit for higher authority. 
Yer in tn2 seyentscan years this author nas served, he has 
yet Memese2e 3a COM™N|ANdTINGa officer let corresoondence that was 
less than lerter oerfect leave a unit. Tne rasult has been 
Bhat TANV PRANY jNAOURPS RPave heen wasted retyning that 
Pacerwor<. The end result nas veen a decrease in efficiency 
Meri m 8 unit art onor use af mnancower as a result. Hence, 
instead of usinazr middle maraner veogran personnel 86 ete (O10) 
manasiny, they have ceenr used to do the tvoing of Important 
Oaneracrk<, noo * aint mn that it ~waSG eao1ma to hiaqher 
meenoritv. 

ia the S8Wayy lines antrcl1e oreviously ese are, 
Mmemmanter R-ascnall, ye Waswootrced out that one Saduadron, 
emmy 4a WNP I OArOoCceshoer, had reduced its administrative 
meen ioad iv fortiv Sercent + amon) yowt wo amont hs . The Navy 


Mmm ower ang Analysis Center, Atlantic, has estimated that 
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Meeermete Ssavinas can ge fifty rercent. 


Bos meatmryas Schedy) ing 


Mee final Ares of denser3al aonlication to be 
Mimeetisse? 13 the scneiulina of training. The ornolem really 
Mees 95 verification. Demiiatinary ouroose of the Ovi gt ron 
Meera COC Orr = €6Svstem (ATSS) comouters is to track and 
Meee ct training r21¢eds at the naval) air station. The 
erooler 1S th3t it was astanlished for the enlisted oerson 
eniy. BemeaooOroximately 2c officers in each Ae] squadron 
ees 6 = ClcU1SDUCUCUXGISTS tol UDtrack «their training. At present 
meets 3A!! Neira acne tanually. nv the service recoanizes 
Meee s>) 3N ONS area ant rot the other 18 rot clear. In the 
eee rayoirsa sittiat ions there are so many varying _ factors 
Meee fF SC% Souatron nas an officer wnose collateral duty is 
Mmemrero arnt 37otrneor weose nillet if Scnedulina. Planning, 
Remegulindg, Seacki@a, OrSiezctinag and “jnsurinqg thet a1 


Mere yom 1S Cerfarred js virtually Ve eSsi@maular “gos | OG 


mem unit. at (so eee OrODenmmeomo let romeo f that ohjective 
momen insures frne lesan iness of ean Jip ie ee States. The 
prendaration Q f the navy's framtrers 1S stil) being 


meeomolishey nanually. 


Memo Fe CTFI[C APerl [CATIONS AT NAS LEMOOPE, CALIFORANTA 

Sore nackarount information is anorooriate here. Naval 
Mum 619M Lerocorea was chosen for investiaation of ARPANET 
Merc ation for fwn reasons. First, tne author had heen 


Btationecd af Le=noore, foal fora o Stace ws i, for vat} ols 


Meteo is af tire, ans nas therefore faniliar witn most of the 


eye 


Memmemereneant sctrivities f(units). Second, the close oroximity 
of “NAS Lewgnra ta tre Naval Postaqraduate School (NPS) 
Beemlitate fhe nurerous trios required to prooverly research 
Mmmemerost Current onmserating nethoys at the time of the thesis 
mer cing. pron the last tine the author was actively 
mmperomtesc At Lernore (October 1977) until the beginning of 
mmemtresis research faAugqust 1979) some chanaes had occurred. 
memes tne ase rad oreviauslvy had Ae, real-time COnMoUtTe F 
meet /outout exceor ‘jmeumne “hoje (formerly VIS) there were 
Memeiey tS with recent acauisition (mig 1979) Or Canta: ¢ tyoe 
PoutmpTrent. The reraginina activities investiaated had either 
Memersted acrinistrative orocadures to attempt to acquire 
ecorsuter hardware or inticated they had recoanized the need 
Momeesctey e2uiorent., Acrendivw 2) lists in detail the units 
Memes, ATS INaivicual noints of contact. 

Mes INterestina, thouch not surprisinas to note that 
only memeeone area has a30n1ication on a navywide hasis been 
Memereres for reagletine connectivitv. That one area 18S the 
Parsonneal Sueooc t Metachrent (2 Soe) re The renaining 
Betyvitiscs have individually recognized an inhouse need for 
Peal-tire connruter anrolication for their onerations. To 
mmr ent, tne aonolications considered were oredominantly to 
mere fy orenlers only on a tocal levels ““ost of those 
Meemicatiors could have conceivably been satisfied bv a 
Meena «alone tiniconcuter syster such as a “ana 2000, TRS II 


etcetera. One toa “emonstrat om er the ARPANET was 


ay) 


monoleted, Eciatis G1 Oo Immediately tenced toward the 


Merormetion interchanszeagnility that was cossiole hasewide 
mrt AAVYwicde BUA eae ie See |. In every instance there was 
Beary ynformatian requiced on ane unit's svstem oneration 
mime wos nec=ssary im at least one oather base unit's 
eperations. In ~ost instances the same data/information had 
mame S2aren a70nr 7 several units. That interchanae of data, 
momemrer tc concuter, could net be oerformed with multtiole 
Beery! ninicomcuters. Hence, with sufficient numbers of 
Sey TIMICoOTOINFers, the total conouting oower night become 
eaual fe an ee ees tyoe HaSites | hot YOM tt would never 
MrPeaguce the neenen connectivitv. Fiqure 3 of <Annendix 8 
Shows the interconnectivity reauirerents at NAS Lemoore for 
Bepeomation =xchance Arona units. 

Meemeetel!on15%) Sunsecrfiens then ariscuss each tenant 
meriyvity Maeivicually. “nagar oceratina oroclems were found; 
Mec or nectina to AzZP4 ET cnula da to solve those problems; 
rin a t Ber=T70uU'S could oe saved; and what increase In 
exoediency ant efficiency could he exnrected are discussed 
mor each. 


i Security 


Tre security deoartment at the naval air station 15s 
tasked with a) |) vehicle fautomobiler, motorcycle, and 
eycycle) renristrations, wesa0r0ns reraistrations, and pet 
Mest ratinn on the station. At the time af tnis research, 
Mere were acrororimately 19,900 oersannel on the station and 
7932) 6vvehicles©—©6Urearstereg. The weanmons and rets were those 


BEEEPOMOQING *O t{*2 ncIivirtuals livine tn hase housina. The 


Meet y tT 2Dartrent 3iso 73:3 the resoonsinilities tynical to 
Mme yce 'crea, i2 59 far as arolicatitons co to on hase 
residents. Une af Soe Ori nary areas where an ARPANET 
memmection would assist tne security decartment 1S IN the 
administration and file keepina OF the mryriad of 
Beast rations thay raintair. 

ie ereamStration orocecure is for an individual to 
Momeeta sectirity and fill out a forr for each vehicle, weapon 
meee. He Owns wren checkina into Pa ee Sk) ie StalOm. Sop 
mmeree jivina off hase, Bom VeniTc 12. (raeqrstration sti | 
aepnolies. a= tOmms contain information such as address, 
teleanrinne nurrer, insurance carrier, license olate numher, 
eee! AuUTHSr ann unit to which the tindiviaual is assiaqned. 

Nncee the tnfarration is notainea We 1s clu) ay 
Mmmm sOosed t% 3 circular cardex file for purooses 6p pee l= 
mecoss. avi ianally, LHe Information 118 sent to the 
Bupa e"” 35093 Orotessing facility, where once each month a 
Borcuter run 18 made to reassimilate old data with news and 
PMEeN OOfaIN A Comeiuter readout sorted by name (alonabetical 
memic), Wecal rumrer, and ticense olate number. There 1s 
no real-time Semmout availahie mor 31s there real-time input 
Bomtre files, false arcnes for i waformatiaon are performed 
mma ls DY one nf the security meoole on duty at the time. 

Peccuscemon af the situation with the security 
Mercer anid ris assistant indicated tnat the systen most 
Tikelvy was accessed an averane of sixteen times oer day (Ca 


eu hour VES (ta Oo) ae Ee assessment By the individuals who 


Sf 
Sy 


Memeo! Gaily vith the systen, was that each access of the 
files meailirecd ten wo twenty Tan="inutes. i layelie came to 
mowr Nan-hours per ctay on file access alone. The fiaqure was 
arrive Bre ey Lakine the comsefrvative fifteen minute access 
fime ana considterinsa the sixteen accesses per day. The 
meeemc:|6m9*CUd ETC) UCIT Or 1S to remain conservative throughout 
mops £€°eCSI1S wnNen estiTatian rancwhour rioures. Given that 
Besea=clirigtv cserartnent 1s active 3655 aays per year, the 
mimumt Of time Srert accessina files in one year would be 
Beas Tan~ curs. weneared exercises with lenathy files», such 
femme ON 'yne AYPANFIT qirectory of users, aemonstrated a 


searcn for AYY SIVAN Name ocr series Of diaits to take less 


fy 


than ane waneminutea of tire. The subjective estimate tnen 
memmeeene j) SAVINGS cf sormethina over 1460 man-hours per vear 
myeeusi9og an sr’ éciclT tvae svsten. 

Tris estimares savinas of just under 57 man-days per 
Meer on fils access if a tanaible benefit. Using the 
memes r Oenartment of Cefense monetary values assigned from 
tne corrtrolier's manual (For ournoses of this thesis they 
were taken from Java) eee ot tn one mMOOonres Instruction 
myo ,ic eee osure (2) ann a Trier as Apnenaix E.) the 
Member Savingas seen would oe t8086.c2. More imoortantly 1S 
mem caoahilitv to have uo-tonwdate, onws!ine information from 
Mmemrirs= an intividual recisters a vehicle or other item and 
Memes Sut cf the security office the first tire. With the 
meeerent  orocetuce, the first imawvyVyauea to reaister 


morlon.wna the omen | ¥ elie ialie @ whee joes not aogear ain tne 


meet Tor another thirtv davs. with an ARPPANET tvoe system 


mepee mem fo sera reaistration files to data orocessing each 


month woult no Jlonner ne necessary. The officer-in-charge 
ot the fay 3 } Fata autonation Facility (NAVDAF) at Lemoore 
Mesearened 943F nontrs inouts hy Security. The average 


myncer of IAcutS cer ronth was 1547. Given that the key= 
Meee omeratars at thot facility can do 110 cards ner hour, 
Smeranut tiv~s cemes tn elianhtliv over 14 man-nours per month 
Mec ecurcrity’s files. Fhat savinas, in the case of freale- 
Mumerment "vy at tne security officer, camputes to approximately 
Mere oer year. ith reaaletime entry, the time required 
See 6 Ure arer tnan 13 mow soent on fillina out cards 
Byeeet ne reyistrant ard ther the transnoasition of that 
Memeoreation to tke cardex file. 

Miri pranal nenefits would be in the area of better 
momece Maranement. Pecltipato Aaeta Qatheringe for tine snoent ot 
Mmmemois Casx«sSr, nuvmrkers of searches Trader, numoers of total 
files, icles coma ec Orintem out oy computer. Those items 
are rot currentiv known hecause to obtain then woulda require 
manual counts, Speech Gere !Y Setlme  “Gonsuminae job. Unless 
aurhorizecdc "ora mraney to write those proarams the 
Bemeeemsetion cannot even be obtained from NAVDAF, An ARPANET 
meena. COuUlT he set wm fo cantinuously fio aly SUG 1tems. 

hus, mei tion of such a system woula hecome a tool for 
better manaaemrent ny f TANQDOOWERD » task assiannents, 
Mearstratinn contro!) a ee Ta Tita act wt ys on ~~ the are 


Peeaticon. Suen 4 svstem would also free the midale seniority 


N 
~~ 


Zm—mmiesry JQersonne! from thre desk ana allow them to he in the 
Mme actially endliina security details. SECOr@g nance the 
Securitv Utficer, that office has ofen asked to investigate 
meamsitranina to an aa Cheviwielarn:  torce. iQampene. case of 
memrstratian, if an AFPANET tvce svstem were available, a 
my) Service secretary (55-3), as used t9 =keynunch at 
Meyer, could manane the task now oerformed hy two and 
Mert es fhree ~icicle orate petty officers. 
Beer iccra’t Interrediat= Vaintenance Decartmert 

Piscussion with the AT“) ceoole at Lemoore revealed 
that tray hart already reco3inized the need for aqoing to a 
mermeeutrorizes svstrer of sone kina. In fact thev had already 
Meemre? Fhe AITINIStrative crocetdures to acauire a Wana 2000 
Series minicorcuter systen to hanale their Sroouc (10m 
eemtro | Svstem, Alrroquoh the minicomouter would he a great 
Semeemeet or FfrReair nraolen solutions, it would not solve the 
meter comrietely. ast of the data they manaaqe 1s 
Meet 1 et Stianron level, oassed to either themselves Or 
suroly and eventually cerocessed via theo ADP facility 
Meee AF) on straricn. rence, the mutual Wat orneti0n is 
Bitrer transferrerté cver teleohone, Vion Hien OUtY ceiver 
memraonec erevicuslv or bv auard mail. arehie Srocescs 
meee ry7es taxes as Jonna as three days to be conmoleted. In 
Meret erin an aircraft oart sits icle and an aircraft is 
MeeaQuentiv i9 A AS XT*ODerational Status as a result. 

MerneGe  tevying ta wecone too involved in the 


Mmemm@eric Sfecs 15 Fre oroncess it 18 necessary to explain the 


Se 


RE TUrCTISONING of the various units which work with 
Meee SSN A CT IlOr writes 3 Giscrecancy or an aircraft, the 
squadron nraintenance nan trouolesnoots the discrepancy to 
derernrine itfS cCAUSe. Tn the case where tne nmroblem is due 


rdered from suooly. 


‘?) 


Meee mag Cart, 3 renlacerent oart 35 
Meet ee Cat cart iS ine eGaete@ory Of Darts that can be 
Penaired bv tne FIMO it 18 them sent to them. yay AITMD a 
Bmemmterarce y7er16on form (TALE ) lomevcrt tem (On. then oart. 4 
ea om Sf that ticket renatins with the oart and another 
meme > 1S ocolaced in a larvae Visual Information Disolay 
eyeten (VIS) noard to raintain ltocation and status of the 
mart. At ary civen tire there are usually !200 parts (Caive 
mmetrakeo 2 199) neinag orocesset throuah AIYE. The carts are 
entered into ane of saveral Status; EXeReP, for expeditious 
meme rs lay for in wark; RCM, for bevond the canahility of 
Memes tance (usually reaninza it must be sent to a hiaqher 
Meme recair facilitv)+ and PFI, for ready for yastallat ion 
Mean ins iit has neean fale 1). jJitnin ler status there are 
meiectatus;, FL, Ti Pie aye K loaaed; AW, eye awaiting 
maintenance Caer Se nculscn oe rsonne ! [ome vores On tt at the 
meme, and AvP, for anatting oarts. For each chanae of 
status the reaivicual NOC Scemuers WG! totalls call 
mmmeeuct ion control. Production control then has several 
Meervy duels who wal« Boge tt os soeae a to VI0S board moving 
mee “Ar to 4 ancket denoting 1tS rew status. 

Cement aac day an yndwviduabons ASsianed to 


manually a5 womelonveosjemevilbS omarc, log om a master sheet 


Mmremereatest Status of each cart, and total those in order to 
memoirs continuity anc currency of the status. That one 
meervy dual, ant soretines 3no'ther, srends tne majority of a 
=) geome aor ene t © Sm cnat foo, “a lene. Tne overall 
Meemmmistrative and suocervisory. staff to manage that 


nperatian $j Seeroxwlmetely elo. Five to seven individuals 


92) 


emeeemytt are used t> cnmange oarts status on the ooards. 
Pha t eee 14 Visial could maintain on a CRI terninal, 
memereaiirins six Bomecla-t S@2=aq01e to oertform manually. 
Mmm? to tre enhief oetty officer in charge of the 
Merat one some 239 ty $90 sarts are ‘lost’. That iS not 
Meemoim Che senses threat the narts are mnisclaced, cut lost in 
that 3 WAE ioeen | Sen Over! Oo<s] Or Tissed in the board tally. 
Meme ’rS arb altwavs found, rut that entails retracking 
Prouah eeaecn WTS ership ale 

Meal D wfficer and his staff have comoleted 4a 
Studv caf the savinas availacle from using a comnuterized 
Syster,. tome cmmeat ai Savinas in man-nours im the first 
eis 4,409. Further discussion indicated that this had 
meen unter estiratet ov about 5,500. Uaioe tne. table "in 
Meet x F anc considering the averane cay arade at E5 the 
monetary Savinas would thnen be somewhere hetween £85,536 and 
MiG, cCo, Pie merase vsten would alsa imeresse oroduction by 
Meet Taintenance sersonnel hack in the proaguctive work 
centers. Tre Maemegscoa Tiow of RE iwoarts nen woulda serve 
Fo incre3s2® roOfrational readiness in the sauadrons. 


Tre arove ara was baseq on fhe then current 


60) 


Peetuat ion ary SoG ssort or Oocessing af onlv 4=@7 aircraft 


t) 
sy 


merts. 4Aytn fh Sa ate oer 7 Am 1 eR Bat “YAS Lemoore in one 


wv 


Te leew oda 1tSse)f. To atteror to think 


‘b 


mar, F712 Teah 


Seacrest olvecs 0 oarts in the sS3a7e manual 


© 


Meco rscessin2 3 
meron 31S CeaVvaOnNT conceotr,. 
Is I) SQ te) ah ale Oreviously mentioned, all of cla 


foreancina cou Lenawee any rComouULer. 1f only the 


ad 


MINOUS2 Ors alan: -Peeo t ) CoOnG ern . TAat was not tne case. 


y) 
vb 


eesti TORTat Tom with tre MAVDAF, 


i?) 

dh 

(> 
a 


fhe meme" fo carr 


D 
Ww) 


Sucoly and tre yyadcons necessitates tving the units 
meet ner “y conrcutfer. It would maxe little sense to have a 
erie Ss, 99-11Ne cONDUter SyStam cananle® of responding in 
MEPs ScOn?s and tran se waitina three days for necessary 
Mame Tatlion to cena from tre ofaner and of the naval air 


memeyos tO De inouUr fo that systam. 


Mereessiem wit> tne Coanmandainge Ufficer of thea Naval 
Mest af ion § 47osnital Lenoore CNASHL) indicated that he had 
Memeeny 723 a need for concuterizian many of the processes 
Mmeeuires In tne hosoital. ts mentioned record keening and 
mmacessina of central cuocly items. He directed the author 
Momeeris Senior fliaht surgeon who had very snecific ideas on 
meeecanariltities of aA conmouterized system. Doctor Pantera 
W3aS not anly aeauexvla tiegnaocetor ama naval fliaht suraecn, 
Memewas alsn exnoerienced as a cnmouter proarammer. A 


discussion Mieceenin revealed Enmat nis unit (Ca Gisnensary at 


Mepeoce rations end of tne 317" Station eiaht miles from the 


moc pir >! ) n2i4 seen Piem@eoaum for Corouterizing the svstem. 
mane of ms 6C NICE THs NaS tna nrobhlem of misplaced/lost 
Memes ard Oarrticulariv the lack of abilitv to reconstruct 
merase rrecoras. Hesecameicerend 5 solution to be one with a 
muro  terrins! im S365 doctor’soecisaslist's office connected 
jmero the rain Svsten where the records could he maintained 
meea Jatacase. 

arn Eft h the melic3! 3N3 dental facilities at 
Lemonre, thare ware annaxes at the ooerations end of the air 
PeeereyOm, 329) the rain facilities ar the administrative end 
Seer ne 5356. tt iat yi Ju yt Gia a come!|lcated case was 
resuired to ‘ave nis racord forwarded to the aaministrative 
Sart of fre HAaSe-e and then have it raturned when his problem 
meres) SOlvet. That onarticular situation is not common to 
ali Stations out Zac pacticularly esooliecaole to Lenoore. 
Neither ran-"ours nor 3 moNnSstarv value could be elaced on 
Meme 'oSt recora, The intangibpilitv of the benefit did not 
Megare the nesay for a solution. Paeewo te BGamaorlity oF ean 
RE | 6CONMeECtTIion would certainiv qualify for a solution. 
Mmerrcost to transfer those records manually is estimated to 
Meee) | 6CmTANmhours) and $69) in fuel yearly. Comouting man- 
mem cost fror Ancentiy —E oreduces a figqure of S$?P044 yearly, 
Mees total estimaten savinas exnmected of anproximately $2650 
Memo an ARPAVET systam, 

Another area Doctor Pantera snnke of was the 
Mmeeinins of the anlisted oersonnel, and tine weOmt laura 


Meme sticn of tre nurses and tne doctors on the anf to. The 


5H? 


Beemer m 8 cacalhtility of tne APPANFEFT system has already heen 
Mmernre? out. Mia omer oemectiGn as  “YCI\, P&RRY etc. peing 
m@eyelooea, rne lirit to what can he aone is pound only by 
mee incgavidual el wane rn . Hocem@iix -F lists some of the 
Meera ae’s availarle for ocrogrammina training on the ARPANET. 
Memeronacer «woul4 a argue he required hefore an lect rc Gon 
Meme cConsicter jtistification of 3 training lecture. With 
meeyvidual nanenacrine interface, the merson with ae few 
Mees f= 3aN AOyur would have the ahility to sit at a 
Beemims! art qair trainina. 

Tne thira and final iten mentioned was narticularly 
meemecriate to the AWPAET,. MoVmodawe tonto che da) stance 
Metwean facilities on the station, there exists a delay in 
meeansfor of infornation between the iHASHL ang Vak Knoll 
meemes! Feaional Center in Vaklana, California. The most 
Semeere sit c3Ss°5 are referred to coctaors at the “RC. It was 
frequently in »=xcess of a weex for information to return to 
Merocre concerning referrals. Tne delay normally tended to 
Memcare doctors ant oatients sees when military 
Aaivicuals are conolaining arout erosion of benefits, such 
Meet ances onlv fuel an alreadv hot fire. ‘Nore inportantly 
Mee the adequate ani timely treatment af oeonle tn need of 
Mmeercal attentior. “ith connections or a packet switching 
Somcuter network, Gro SsOLcGoOriate daranmwecould return to 
Lemoore anead of the patient. Ljeastes@mraalmama Statf “could 
then have reviewed t1° case and be hetter oreovared to serve 


Mme 1adiviedual oatient. 


oy 


ls wees at a Sit oamatyon Facility 


The “Solr Rad all of the automatic data onrocessing 
eh? ) meseonrsitilitv on mire station. renee ne author hac 
Past oeen stationrner at MLS Lemoore all entry was via card 
meen ans card reader [nvommmac ch OrFrOGCeSSIMNG. Squadrons 
Memeraeseliver the agra from the manzhour accountina and the 
Meet ata 6 6from6hlUthA)—6hUaircraft on a daily basis. The ADP 
meme en orint tne summary data in tlirited form on a 
meekly assis. Sr the endr anf thea raontn 311 of the data was 
Mee 2 OUt 17 4 master monthly duro. fhat information was 
used hy rne Wuonicer os ta tive utear ve monrnly flight time 
Sumrarv ranert w1¢n7 ad to Fe sent to the Commanaer, Naval 
mer Farces, Brain G 1ae “ormallv the squadrons were able to 
Memeyim Che Jata one or two days before the report was 
Meee |6UU TC FUE 6SGQUAIrTON. The delavs were due to the 
Memeo Of Oracessirs. Discussion with the officer=in=charae 
mermpcates tnis pete) Nee MIRO e AoMrectaonly with the real= 
REESE t om NSC 511SO Af Gatch orocessinns, and manual delivery 
meecne renorrs. 

TR res2archinga this thesis tt was learned that the 
Bear hat pecantly acauired terminals for onwsline entry of 
meta. ifaen  nacrines pe oraorate) cCerrarna rext editing 
Meme plity t> facilitate correctina tynorrachical errors and 
Beeoe dy) rina tre oroacess. nat Mad Mot Cirangedn was that the 
Sauadrons Piper set yerinag the data im bulk on a daity 
Mmemets anc the aniy feernack was via the weekliv or monthly 


Bea atrouts. mith AT3SS terninals presentiy existing In each 


Memeo ay 8 AST Ssannection would allow real-time entry 
at meee SIA IrON eV A re ormnmation could even he input 
Memmiowina each fliaht. %ccessS such as that would enable the 
sauadran aye Vise mMoOmamily’ flicghk tire Summary 1m Only a 
meer of TIYNtes faollawina the last fliahr Ont the month. 
Mmeeethere sdjuld of no need for an individual to make one or 
two runs ofr tav bv vebricle to carry the information eight 
Semmes ane wavy "oO fae VAYPAS, 

Tf anlv ane run was considered, tne man-hours snent 
Reeser!) ONS Hour ser A3av or five hours oer week. with an 
euerage sf eleven units that enuated to cRbN man-hours or 
Sempotis o2r year. That fiaqure did not cansider wear and 
Memereesn?d fus! for a total nf elewen vehicles. Considering 
Memeo sh 11es3 22er Vear for 4)1 the vehicles just on that run, 


Bemeeeyyerate 7f nd Iresater than 15 miles oer Gai) Ono t 


hn 


gqasoline, 1 Boao oS aa llonewor fuel, Something 
Mmeeose tT> $4,909 af the current orice of aasoline. 

Maryiries i 35o9ut Cpe ores ter Ofmmdsta’ from tne 
eeeane AY OF «ta fhe rangianal center at Alameda, California 
revealed tat tne infornation trust oe dumnegq onto mananetic 
tane meor 115k. roe races are tnen mailed to Alameda where 


meey are |loa'tecd hack onto tisk for the reaional SrOces Sima. 


mee tine ani effort Poet ococsmtre oT oamet ie: tases 1S mot 


mmgmyricantr. Bees sa factor pis thew=delay of the Ee: (Ue 
meansfer rn f tne Voit anins Tog. In wnat 1S now kecoming a 
trite ahrase, the oronlem would not exist with FTP 


Bemeagtliji*y on an APPA IFT gvsgteanm, 
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Si 


™ mao) OhhE LBC ae, Pac fic 


ome] Flay ahaee orf Favy O1lots at NAS Lemoore, most 
MEO OmMOTIS S2ractice fliahts eccur at NAS Fallon, Nevada. 
Meetmensi?y> Fany=s with scoring saquiement are located there. 
In meema «6tfo)6h6UfeLrr far 6UaSCartain)6«6ttne)6ttualifications and 
mrPaeIning reatiness of tre o1lots, a system was established 
Memroximately five years aso that gave each nilot a nersonal 
Meemrry? yor to 4e used on the Hnomning ranaes. Codinas were 
Also creat2e7t char Mem iliiotet oe fT yoerot hombina droo the 
Memory asS 2396199 aNd verritteda an accunulation of aata for 
Beem insividdual by tvoe weanon, delivery etc. 

Tne panies record tne data for each delivery made. 
At meee ny onf the day that information 15 returned to the 
eeeom air Station fron tne ranaes,. le 1S. Imour to the 
system. oe faa ac ee limnkervalsS the yntormatiaqn 1S orinted, 
Meme? to !lenonre ani adistrihuted to the squadrons for 
memrrication of Rie mt oOeToOEITOn. nee veri fred it 18 then 
mamta)! vy croces3e% ov 4n Vas yr aio: OVP) Ae nye) a oN apts Attack 
Meo, 3 860-aACcIific (eat Ta a! staff who 1s charged with keeoing 
those records. is usec a OFrecess MOW takima  scoroximatel y 
Mme to tnrae weeks 

Meemest srt as started administrative orocedures to 
acquire = 1 Bleve 2.0 Tis1comomeer  wtowmene!p with the 
Meer! atinn an.1 orocessina of that data, but the delay 
meetor witli ef 1) Ne ofesent in obtainina the information 
meow ses Fallon. Hare TIP access would enan!le the ranges to 


Peers ai~tine mouts fron the rannae into a comouter file on 


06 


Most CoOlnniter ar tre naval station or anvwhere else. Then 
Peewee tra" tS) «IeDarted tre rance tre data could be FIP'd or 
Memes VIS The networx, and he available for the oilot's 
Meee re’). Ant verification. tie soqnadtcom Onlots cotrla Chen 
mgm? The yerifiey inforratriaon tn rhe Latwing staff ,oOr 
eame dav wm ott . [Vater to onmpnner tne Light Attack aiivne 
BCOmmander would have near realetime assessment of his 
Perot’ s mers Ie ss. atic sano 1ant, Imarvidua!l SaQquadron 
Mee tiny afficers could nore auicK<ly determine any trends 
Meeewea< areas Rh ono Von com oT almMima ara odjust that 
MmeyaninGo earlier. 

[ae =’ aatakeesnaina nentioned 18 for comnetritive 
mmooses amanda the ojilots ana sdquadrons. Fach oilot must 
Memeecers ain ~ininun aualificarians in several areas of 
meaDONS, Pray iat «An 6 | 6a rcraft AS ical eaGcie tt) €OT 1 a7. 26. 6 
meese INdivitials wns exceed a smecific hianer criteria ane 
meer excellence) 1s —swarded. The individual or1lot E's are 
Seemieeme THrouayodut t7e Grating periad anc at the termination 
Mss OeCPIOCW the hest overal! sanuadrcn 18 awarded for its 
memmrorn)nce. Peemeeeeoina af frat data has been on a totally 
ranual Fe) S « “anv mane-rnurs Fave heen snment each year 
apolvias the inaiviaual scores to various assiqned wejiahting 
meactors Pee teren n> winners. Data om over ch pilots is 
Meet each vear, Tka meeq as heen recoanized ana wil} he 
memeves throvusck cornouter AiG Bllmiwe ato. However, without an 
Meee | tyres systoan-n, rhe connectivity to the data source at 


Melon wil!) remain “v ~eans af the mail. 


o7 


oe Bola Iran s 

Setar 85S smiasr likely ta henefit from installation 
Sema ee PAE T connection on station would bre the individual 
Repeeewns Sitiaccans and the Fleet Peadiness Saquadrans (FRS). 
Mhereas the other units onhoard would cain substantially 
because of sore snecific aonrlication of the ARPANET svstem, 
Peememaerons would virtually rear all henefits. 

Bomeairorett and trrSir associatet enuiocrment become 
more ant mare exmensive 1t hecomes more and nore paramount 
rhat the iewnyvicia!'sS wor<inaga on those SV pleas ie have 
exceotional knowlecdae af rescair orocedures. In the work for 
Memmmoructiaon of fhe F/A-18 to the fleet, investiaation of an 
Aemy meer cra‘t BMeGieeaseocOoting aie Coale Model (LOGMGD) nas 
memem F£aging clace. ito =/ community nas at times ea, the 
past investey TOevearious enuioment Hompelo torete|l! thie 
Messicilitv of enacine fattlure. As funding has recome more 
Sete re end 5 oaucity of hoth carts and aircraft have begun 
moroeceme a wav cf jJifse, it kas hecame rost Vaeort am t that 
Mainterace teacnnicians ave all the assistance available to 
Meeate ororier areas. 

it 5 rrouhleshootina ata were available to the 
Squadrons, yt iciu ol Taveme “eltay |)" He lomnPeormoolnt airecratt 
BPiscrepanciesr, anit reduce the fault isolation times, but it 
Mem Se 1Sse53 as QA trainina gevice. With the ruleworiented 
Mrmrouanes available or the APPANET (Pita exnlained in the 
mext oorticn), sucn a System could ne readily instituted. 


memeltine Coronsration. in Mroensina a comouter-based 


6a 


Pas tcructian tec the F/pP HIS Hornet, ageveloped a 
Bmousi@ashootine Pes ieee S10. Such a proaram allowea 
Bmertain Palueect tons fo re Simulated and rermitted a 
Meme aancese fechnician to work his wav through the system 
maemo Dy ster, enor technician made 46 mistake im his 
Bagrosis, if ee Acme ves Cr excensive aircraft damage. 
MTOM? ORIN? SUCK oOraaress the middle managers would better 
meee tc control wark scheanuline and assianment. Such a 
memepce cotilid also Fe used on a recular rasis for refresner 
memo nith an 4PPANFYT svstem. 

Mea the  standooint of aAIMD's ~anoolication the 
meer on coule renefit. Heh ae SoU aCrOom. Sent a2 bad part to 
Mealy, tney ceula jinitiate the onw-line documents that Rave 
meer reviously sererated at 4IMO production cortrol. With 
Memeemoss Feference *y saunacrecn, and access by sauadron to 
only Bie yt scarcts, thev would have real-time reacout of wnat 
eacn cart status was. The nurerous telechnone calls to AIMD 
Meet ne maintenance chief for carts undate would he a thing 
Mummers oast. Rv havina sore cverall readout capability for 
me Oarts errecessing, such as the system status srotocol 
Joes for the 2%r4NFT user, the maintenance mnanacers could 
Merter estimate where to clace work priorities to achieve 
Memter readiness, 

faaiagwune and wse of the i SS eost MAS Lemoore has 
alreadv hneen siscussenr,. An evamole of the latter 18 in the 
Meyrnya) crecerags of an enlisted maintenance technician. 


While oe Ge nOG ieeas training was recorced on the conputer 
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Bo eacr ohase wae coTroletend. jenn transfer to a unit at NAS 
lenoore, erat ie enna on was output from the A School 
Memeirer to Farm cocy and sert with the man to NAS Lemoore. 
mae arrival Vhs the FTFLMP at Leroore, that sare information 
Berne ur to N55 Leroore's Ayiation Trainina Supoort Svstem 
computer. Tt was held there until kis transferer and each 
additional trainina evolution reanwhile was aaded. when the 
Meeivictual econ avaterred fo a umit not home ported at NAS 
Mmemoore then orce more the outnur to nard cory and tnput ae: 
Memeomter at cecartture and arrival was again required. The 
Meer was of course aettira rere voluminous with each 
eyclie. Oree again the individual was transferred = and 
Perurnea to *4§ Weems, Neeraless to say the same evolution 
WAS frenrPaAtac, wmar cver the soeriodg of transfers took 
BOooroximately five eee to reinout at each base could 
Mave Feen accomelisherd with rhe FIP feature In mo more than 
mma TInutes, 

"ith the onvwline terrinals in each sauadron, the 
Saquadrors rave remained hetter inforred about the enlisted 
meainira. They have also had more ipa at on each 
Musial! 'S scecific training. As a result the sauadrons 
Rave been anole te ceaeplay overseas with much better overal! 
Prainina than was ever enjcyen vefore the ATSS/VTIS systems 
were instaltleq., #itkhout the on-line connectivity and real- 
Mmmmee access that woul? not have oeen the case. 

Mem a) seteeed 17 the section for tne data orocessina 


macilitv, the Sauacdrons VoOUlGueareat | y mene fit feonm) at ye 


Memmoerconnectivitv to -!4AVONLFL By havina the carahility for 
B51! v mircraft Sims pv Peaqdnuts, te Satis iron eoula more 
MEG yY TICKIID treanrs 1N maintenance oroklem areas. [he 
weet = Mmann~kours (Sore oa@iviaaereocort material ta the NAVDAF 
memrd ne better allocated in trend analysis, ism Abi ive). © lhe 
mananerent. 

Such a system would oreatly enhance Al rema st 
Meee aece schentulinga ant maintenance training scheaulina. 
Memeo t 197 fULIre needs the comoyter could he oragqrammed 
momeot!O~w for various deviations 19 tne requirements and 
Memtice FeGuires conoletion dates and nerts removal dates. 
meeeerore woulc tre oarr with a set fliaht-hour Jifetime slio 
Beeeeee maintenance cnief without heing removed. The safety 
memes A OUI (he intanathia hut of the utmast herefit to al) 
mamcernen,. 

Mery OO=!lIne access fo aircraft status by the wina, 
Mrememyagt s7ifrt maintenance chief would rot have to estimate 
Meememum Der of Aircraft that would he flyable for the Latwing 
Merming readiness recort. (pemmGr mine smitt woulc pe able 
Memes ti VY Tail or FTP that information moments cefore it was 
require, metas aote having fhe duty “Gcriver carry the 
Memormration there as 1S mresentiv done. fomeaeo1t 1 om. to more 
Memetirate cata, the staff woula have a more realistic idea of 
Be ET PUS FOATIness of the wina was. Py aatherina al} 
Mmemaqaran sta en cnmoutere, Community trenas could be more 
Mmmmercl!yY oresicred tn carnit pretter safetv and readiness. 


Prosrams Corl 2.) se weir tren Ko) le ent Ont elie ie shila 
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declared vatues Reon files Lmmorcerestoemake the monthly 
meeirryay recort crenaraticecn one af simoly oushina one or 
m@geeeke ys) «6|6COrlhCUhfhhOUlUhMFCm@hrfrminal. §=6 6fbv hUuinouttinoa that information 
meg orefornmattecd messages nany man-hours could be saved in 
the maintenance Sim ayst@oerI0nm ard ScuUadron administration 
arease 4n exaerdalie of this cadanility is given under FSAR in 
M@m@emscecial avolications section. 

Merouatout the year indivicual Squadrons decloy to 
Meer sl!on for sanrmroxvinately two weeks af intensive flight 
meerstions. PUGipaen este OearloOd, aircraft marts are shuttled 
momeea! lon via 3 crivate air carrier. The ordering of those 
Oarts each aay is corolered ty teleohone. ot infrequently 
there 1S 4a Tr18ugerstandina as to what has heen ordvered and 
memeeaiuent!y a cart witl not alwavs arrive. Use of ae net 
moma oerr-it Peaemcuwecirma of 4 file Tas the oart orders are 
Pecoarized, and then the file could he transferred via net 
to Lemoore. [weeaayt yon tO InNcCrFeasIina aireoratft availability 
myepoettear carts sunoly, there would he no misunderstanding 
as to exactly what items were reauired. 

RHE tne squadrons cdeolov to NAS Fallon, the 
administrative denoartment normally remains nehingd at NAS 
memoore. [rat precluces initiatina a mail Sat t TC tomy 
the two week oeriond of cenoloyment. What it does however, is 
moe require lanagthy telerhnne conversations each dav» 
Mmorormino the comranrninn officer of what action items have 
cone in at Lenroore. [rn some instances it necessitates 


Merwarcting corresoordence (omer sa  lonmon the Horts transfer 


(2 


| 
Brrcraft. [In tne ultimate use of ARPANET, a user gets all 
moe nethork mail at pis - 2 (pau ae aia recardless ot where 
mocated. Mmomvwsomecevyicusly @mertfioned that tre author used 
meememerwork< while at Lenogore IAD durina his thesis research. 
me metaor’ cares little where the individual is chvsically 
Meer es when loecaina into his directory. One member of the 
Mmmmoer Ss class at FS wert TAN to Hawaii for two weeks. 
maragucahout trat Pete She Gsceq the Ake CNET dajilv to keep vo 


mmerat > OM assianrents. 


Meee TAL APPLICATIONS 

Mmmemmoure-“s> of thie section is to descrite to the extent 
9p0ssiole, S7re of Ghie,  SoOec? al ordoarams ia at have been 
Meets m, OY NA1ividuals other than the author, that are 
Memeresativ accessi4!}2 on Cres fee Ae 1. ime proacrams chosen 
mre ones vit which the agutnor has worked and are examoles 
Meme = tyo>=s of aids which can be written and tsed. ie i olen « 
mem ~YLEN ant TFs are more oriented towards C3 
memo ications. a || are lie t1LOms cf what can be 
Mememolisokea aiven 3a little tinery orngrammina ability, core 
meee and interconnmectivity. 


eee UIE RY 3 


muervs$ was nbased on the use of a natura! languaae 
Systen Paar actime Imrerfac= end 1s the follow on to Yuerye 
Which stented fror the Nuerv suosyvstem. Trat subsysten was 
Baynally estarlistet 35 4 text editing/word crocessing 
Meer ar, ant on more or less of a challenae was chanaed into 


Mmmeyery basic aiuery siuosysterm 19 @ two to three day oeriod. 


us 


Memes ohn Schil! was the desjoner and programmer. After that 
initial Bf Ine) pirat AOOrax imate ly a month Nas exnended 
Baereesine the cananilitv of Yuery ant meki nad ie a more 


maeagbole  or070ryt fram 


Brom there, tn> offort 


oa 
we 


Mmemmant’s and 3@ avnan} 


ar 


ek 


Meer yns CONth tre &3c1F 


Per aouan the 


Yio 


Seeey rFacid 17 re 2 


1S meapaned. er tra 


measonanly usefyu! 


under fivo 


mers « 


System was peaached, 


meernnal verroasity fa 


mere resoonse. 


vila) ate S| 


Meer and that oranmotinog 


Mme my Fas rotnine ¢t%7 


a es 


got. en MIN num 
Meee ST eS AS ONONsSe? TO 
} 
| 
| exammle of the tan 


arpa 


Sit. 


Gataocase 


ana 


Sep oes 


ao, Cas Vv 


i ae 


ae eS 


VEPDROSItY 


Zoo asaCntne ‘atenmface viewooimt . 


Comeucmeernme OFroara™m atom one which 


enolish langquaae commands entailed 


Durina that time the orogran haa 


Api Tomcat oO ase —GCoOTTands and a 


Che) 4 one aie over Ene ¥ 


So eI@eexcesis sot) five hundred 


sane one huicginead=tm imt Sores 


ema gdamucl amt nme suCeaqms. 


Syvo tomes aomctmuGtuwGced Svstem in 


oO. Den sas<cCa, tl tenasweeem found te pve 


Loca moOmeemenaeast CUCt Ur ima 


SVU lao eer tne legrnyvma oer1ods) to 4 


fVetem welll) Gr ween was something 


hry at lev= Wot mGemoctemecy of the 


user was ee || & tee exercise an 


which areatly increased the speed 


veroosity the System SOranots the 


takes a certain amount of added time 


woitmeac Cltolaive f lima we uth. eG reguested 


the questions can oroceed as 


evel avin) eu sk words 2) (2 a time. An 


levels Of Verhosity 16.) lows. Normal 


ge 


Meets OV tne user ara in the form of one or two letters of 
eee COnrant, oa veraecarriaqe return. [he weroar am 


memgses are in capital letters followed oy a colon. 


Memes ohow Ci: Al} (elatforms) QK/C: Within 
Meee?!) © f  fautica! (miles of) Cs Me OK; 
Meraolay forvat?)y €C: Tabular GA: 

Ae 7 1 | Mm AUMTNE A 
mim rim vyerrositys 
Meee ts Cs Show All folatforms) Within 490 fautical 
Moos of) “ea Tanuliar O*: 

mee 7 tt Ba i oa 


P. | Ano * 


Me@eaiate Access to NDistrifhuted Data with Error 
Mmecoverve, or LAVERY, is sinilar to the nreviously descrived 
Mey 39 that it sitows the use of english like commands to 
Memeracacase to artain mntormation. UT hnereetbam that the two 
mvetensS are as aifferent as dayliaht and dark. LANDER is 
advertised as a Saas ioruc tll red lancuace. Fowever, it was 
discoveres after sore wse that when auestions are asked 1n a 
Mer ain Tanner the machine resoondts much mrore quickly and 
Meee nt ly. LAidherR was develooed hv Nr. Earl Sacerdoti and 
mee 60D aAniel Sele aicz of Stanford Pesearch Institute. The 
functianal elenents of Ladder are threes in number. The user 
asks Bee Styon x5 ich ic sOoroGcessed.. trroudah a hatural 
Semmes] Processcr aca then nessea into an Intelliaent Nata 


Mmmecs Aanitrence to the Larae Nistrihuted Catakases. Ance 
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Mmememoerormaticn 1S artainec the reverse gorocess 158 followed 
memmoresae{t the user wiftn the inforntation in enalish languaae 
Bext. 

4s the name irnliess there 4are  severa) databases 
Mumeecsed Sy j%LADGER, At the tine of writina of this thesis 
mmemeorogram Fad access te fourteen files. The idea of the 
my? terent filas 1s to simulate a Navy command and control 
Seeseem™ f£9r the Atlantic Ocean and Mecditerranear Sea. Such a 
eystem sitrulates navina oackuo svstems which could be 
peeesse? in the avert of failure, and also demonstrates that 
mor a! | information would he carried In one datahase. The 
Berameses include inforration on eacn shies airera te and 
port, Melee aves craracteristics arout those particular units 


mage «the case of th Saya lo wo la tor nS peel mG licdes location 


Dp 


Emad soee«q ad35ta. “nere the olatform is large enough, 
merornation concerrina erharked units is also included. 

Mone 997 LADMPEP was hegun ir 1977 and extended 
mar oursh ee In the meantime, work has started on a new 
SBysten calle: ie (lra nseertaele Enalish-trased Data 
manaaer). It will evertuallvy lead into a svstem called TEAM 
MememsOortaole® Enolish Seccess “ecddiunm).~ Roth of those have 
mmorovenents a datanase access and wil] SHOW gGreat 
m=erovenents jn tne ran=Trachine interface capability. 


H. FSAR/SAS 


Tiawsemare tela Oroarans fof seareh and rescue on the 
ARPAMET at tho rima a f Tomei tC Va acne) Ss fies) s. One 


Named S485 anr annthoar nared FSAK are es al | intents ana 


To 


memoases qererallvy the sane. The FSAR has Some features 
meet ao! l!tw octians as to which ohasa af the search and 
rescue ae oo eGo Text, Nakina it slichtiv better. The 
memesam tor the aualifier 18 that certain stens have to be 
eemrorre™ Hefore otrers in order for the demonstration to be 
meaninaftiul. Fssentiallyv, Gae oroqram 15 desianed to 
Memento e 8 AarouT of individual connanda ensitions tied tnto a 
meee oetyor< anid furnishine aonrocoriate informatian on a 
Meer autorstic pasts. from ather words, when 4 search and 
rescue 1S mirrated, the svstem WomedeStaned to  ootain 
meeation. fren if 3 weather reoort 18 requested, the svstem 
Mmieede 2 comfauter ‘> Go 7orlter hink, request a weatner 
Meet 7ased on the initially entered data for location, 
Memwrem time aetcoreara, 3n7 then return to the main svstem. 
The weather, Mao tf athe i. 1S sutematires| ly forwarded to 
Pemeeonmanit corauter location. 

moe lemieine weather 15 heing generated hy the fleet 
Bune rica! weather center comouter, Serene coum anad= center 
Meme er 35 accessinc its database for the ‘forstat'’ (Cforcas 
Status rerorts) which tells the commander which skios are 
availahle, Gira location asqd  arility to assist. Tne 
Memeessins of this latter data 18 oerformed at sites remotely 
Mmeeateod fror the connann center comouter. Mme. data of 
Fioure § of Annaendix “ snowS, for the Veronstration orogram, 
Meme the yarinus caornrant levels are distrihuted to various 
Meee T Host tncations to sirulate the jgeore ed remote sites 


Memrma accesses. 


17 


Pace tne fometat Tiaocmat1 on 61S qathered the 
Memmerter 31S canable of heinae callea upon for a reoort 
meoimi} ation art forwarndina. meer ecOurnama center comoeuiter is 
mrogranmed to retain certain nertinent information from the 
Buestions ine Vad ac man) ous } Vv Bye leans the user. Treat 
Memeormation 1s then recalled bv tne cormouter, entered into 
AMOMProoriate cortiors of a oreformatted meaessane, and then 
Mmeaem ed to the user for anporonval/additions before release. 

Mer met».oninAs syster would “nf course have to he 
miveassifieo A (6 ypeeaur tn contain tne reauirea ferces status 
reports Perorm™ation. HOWeEVET » hy generation o f the 
Beemer mation onlv for remanstration, tre proarams are keot on 
Soeumciassifie? level, aoe ses aimp! ec, straiaht forward 
Genonstration c f sone a4 ee CQumdrs “end Contras 
mero ya! ities wich have heen develooea on the ARPPANET. With 
very attic ieacsination le 1s simole to see how such a 
mework instaliedc at the wina level on naval ain Star iloms 
would enayle tre wing commandsr ta Fave a realw-time readout 
Mmecoauadron status ir evervthing from aircraft ard personne! 
meme Ooarts and training, As tney currently exist, most wings 
Get a sinzlse readout of saquadran status once a day in the 
Mer ning. The renuirement atoard ship 18 even more real for 
en 3 SVS haa. pore assets dqerernine the onan mela a 
Mmemmander can fake in any aiven tactical situation, it 1s 
MTmerative to have tre nost recent information available. 


hb. nye je 


we 4s amex cerynemts! redical consultatior system 


78 


maeveloned ar vom too toes miversitv Mecics} Center 9 
memrmaaction wit tke otranford Pesearcn Institute. It was 
Jesiane: tn Select Seto rotic therany for bacteria} 
Memeeuyoxus an? includes selfedocumentation on? 1) commands 
Memes rartis7~ 3nd wsina the oroaranrs 2) ornarization and 
memory Of t= syvstensr and $) hints that would assist the 
Meer 197 ODFasinina rest results fron the system's features. 
Tre develoorent Fanar in 1972 around the idea of a 


Mee FOF) 6ASSIStINnsg «6 6ohvysic1an monsoscialists with the 


merecticn O f therary fOr Practe cs 44 ijmfect Tons. Roth 
onysicians 3nd Came ep Secnentasts worker tonether tao 
mempeye fhat er4. Siena 1 ecussion fed are) 3 ruleroriented 


Meecem ifThat wusec the soecific criteria of defining the 
Mecistor itens necessarv for datiaanasis. lhe goal was to be 
pole to morel Brom aolant ant Cecisivon oerocesses used by 
recical exoarts, Prom that, (Our Beorimoarmy ss Goals were 
achievec cv the orograr? 
1) Santon ther the oatient had a 
“ai trieant infectian: 


Pyeeecctecrine the likely identity of 
ewer an ayga Oraanism: 


3) jie. e at CrijosS were act to te 
Maroc h i viel AcaInst that orcdeamrsm- 


a) Gnigiese the —7riug fhat was most 
Mea pooeTstes divenm the Datirent s 
Mitgmical conaitian. 
Io acnieve that aoa) JOOCOx imately 200 Geevws ton 


rules nave pean Heootit tec St tre time: of weitina of this 


thesis. Peeise [ace usec to, torr three In"Droaram systems, 


We) 


Meerach for consultation, exolanatian ant ruleracquisition. 
Pee consultation system is the first nain subsystem and the 
meet sNroug7 which all others are accessed. Tt 16 the system 
mnere nmatient ajata is reaquested and inonut to the system. 
Pie excianation systen 15 the one called by the user when he 
Mesires to uniterstand row the tneraneutic recommendation has 
heen made, Tne rule=acauisitiyon system was unavailable at 
Beebe time, out was jesianead to allow the addition of new 
Meemesce or tD atiust axistina rules. 

In a samnle session then, PHOmierOocgran. | Starts bY 
askino the user several auestions which lead tne oroagran to 
eg) 3GONSIS. Certain tvoinga errors, Sieg as minor 
missoellinnas, are overlooked hy the svstem. Large errors 
memos Seleted with norral €onteou PUG ce oOmc mex meet eg  .On 
Mereve? systents. Tf the user 15 uncertain af AIS answer, he 
Memo lowed to ~odifv nis resnonse. That 18 accomolished by 
Meee y 2 Nyrcer from 1 to 19 in Darentneses following the 
BSmswer siven. PSe lySayanifies ansolute certainty of the 
Mmeers answer ann a it virtually indicates that it 18 a Quess. 
memo | 6Sm9thrylhlU1SlhUpasda 6 6the06U6S6vStem)6 defaults to anosolute 
mertainty. Waar ionsal lv, if the user desires to chanye an 
Meewer, the canarilitvy exists. One simolv tyoes the word 
CHANGE wonmowe s ov tha numper of Phe auestiom for which the 
Smance is cesired. Pier SS SIG os @notmGeSiimeet oO. ouemic at 
Mcruestion, 12 can answer unknown, This rrecludes oossioly 
Bsieadin=s the oroaran.,. 


Peete vent tho Wwser 18 729t sure what the oroaram 


tsi) 


1S Soe Na, oar mosity feature allows additional 
emer or free srecific question concerned. The user simply 


Memes a2 JUSSFIXZN nark, 


Samole «esraonse iSamiacitetTollonws the “«#*"] 
Mees (he patient have a risk factor for 
Fuherculasis? 

id 

Mig aor nore of the followina are considered 
mpc tectors for to: a) oositive PPD (STU), 
mumenstoery of clese cortact with a emerson 
meyer ad active ti. c)} houserola nember with 
Pemeest "IStaqry of active th, cd) chest Xerav 
Mere Ss AaniGea:) scarrina, e) aranuloras seen 
Meee vOscSY Cf any craan tiussue. 


Excected resconses are: YES NO 
meee r “ElLY for user ootians. 
pee YF SS 
Pre tho erd of the sessi0n the user 15 Sonam) tt ea ete) 
review the ease ama »f cesifed can save the file from the 


Session complete. 


oe ASTO4 


Pema as vege otrike Timing Decisiom AIG 15 a orcaram 
met assists the cormander (Cairwing commander, task grouo 
commander, etc.) MG nMOosira thew most likely time ror 
Memm@emimc ian air strike acainst ononnsine forces. Most 
Mmeery 15 “Aefined to oe the time with the best orokhability 
mere a successful APE Seka CG a Safes return to the aircraft 
marrier. ihgeGts to ithe aid includes rere tort readiness 
Mere s fcr the attack and finhter aircraft aboard the 
Siecraft carrier: erxyoectert orohabilities ana percentages for 
metre «COVE rF) | 6enrelltre06 6 6te.—6lUaNnd han return from the taraet; 


estimates for tne Snags Vys forces Status Coot Eyal ip and 


mround) ) mT etyeuresctrictiam t€) certaim hours for launch and 


FE 


recovery. fhe tvne aircraft are reflected as current fleet 
Seer FuUSS1anN tvces. 

Yoon enterina fhe aid, the user is given a renu of 
METI OUS cotions thet are available to him. These are 
items such aS reviewina reactiness status reports wenn ~ Wielele, 
mememaly forc2s, etc. Unce the user is satisfied with all 
Maperes, Re 1S atte tc run the nroaranr ana then receive a 
Memeo OCC fF Utne U6Dfhaimes )«6for 6 vlauNncNs, 6wwWIith likelihood of success 
Memes Jive. for each. 

mresessenca of tre orocrar’s working is that it 
meees 3]! tre tnsouts ani uses a “Monte Carlo tyne prohability 
memmmat icon to furnish tke values for the various) attack 
tines. maiaures 5-4" in Acoenctix 4 show some of the menu 
Memeo yonm tables any tre rasults of a run with that data. 

5. SuUFy iy 

Meomt ae stitrar rhe Satellite Surveillance Avoidance 
morinrization Sh) i$ one Oo f the most imoressive. 
emtronallyr,r its functionality, usefulness and aoplication 
Can reatily ce seer. Laem ie uct ome lOtmocetGac<~  1Or Ausiulo 
mes} t IO Sore aiven aeo9granhic area that 154 coVvVereccmeby 
M@sesian satellites, The user 16 3S5ked several questions by 
Bmeeeorogran in order tos achieve its aoal. Inouts are items 
Mem as rhe shin's Tinimum and maxinum sponeeds and the 
incremental adtiustrents allowed. ‘noun tee Oounrse sdiey 1 ation 
Merowey and anorunrt of total delav allowed are also queries 
Meme es Orooran. Loewe in ornation, Pion ceenich | Some other 


"minor Pea wSo, 1S tien comoarea within the ornaram to furnish 


aie 


Mmeeiicer with 3 four facetega outout (with araohics). 

meee TIUeSE sur Git 15 3 Har sranh anc listina of the 
recommended sa2¢7 of advance Ole Ge ees Ie). The second 
Mmrout 15 4 A207rarnic mao of that cortion of the eartn's 
Mumeresce the shin iS to traverse, Sole! = Uiclave” “ore een) teilal Mela 
Meee e detectians ry 4 satellite on that track. There is 
ite a fest inc Dist tomnaOaiyvyina time, and latitude and 
Memprtudc fsr saacn 'etaction z29nNe. ais igi) [pe ea 1S an 
mmrercect ayo ance Grofile craroarina distance versus time. 
Mermecatre! lita tracks acre olotted vertically Showing hreaks 
Boo Overtacs T thea coveranre,. STovingewrerin tire window 
Mammen my the user, the Groaram then attempts to draw the 
| a) J Sew ateke Roe. eeac. avaiadina cressina as nany satellite 
Mme<s 25 295S19!o, Caetano et hemmi Ss ao 13St of <potential 
Merectton zones Jistina the tvoe satellite Contical, elint, 


Mumpenoretec.) arnt thea sates and tires of detection. 


The Rand [rtel]llicent Terrinal Agent was develanoed at 
mead Coronoration “evOGwe aS ame vwntelligent terminal agent 
Mmemouter oroduram. eat effort w3aS aA oOarft et 5 larger 
research Se fort wifhin etal Defense Advancea Researcn 
meeyectS 4qgency. Fits has been desiqnec as a frant end to 
memote Comoutins svsters ani networks. Areas of anplication 
are Seen 35 C agen ant an Gantro:! systems, maintenance 
Memes Ina and control, tntelligence collection, automatic 
Memessce FOUtCIn7T anc loctistics control. 


eeerc wea rr ean tn the C Orocrammina lanocuace and 


mmo tinder tre tinis« svsters. Tt 18 run on a rulesoased 
myetem which allows the user to estakhlish the rules for the 
Meemecictiar contrg! ar crortler iter. Qnce the rules have 
Mmemm constructeo the orocrar entries are then essentially 
Mmmerered trhrouaqk several Pea ie rules to getermine the 
next steo. As a function of various objectrattrioute=values 
the user stores data tn the system. There can bre several 
Mm yeutes for a giver orject, but each must have a distinct 


nanre. SMarrally, an rFtrihute can have a sinale values an 


Q) 


mmererred |!1st of values or no value. For any given item, the 
mys «COTO Aaren antainst the IF, and as a functton of the 


mem se estaclishen, acolies sone action. 


eee lin) ONS 


es MemreOoL GY EXTSTS TONAy 

Meremerise Of corautars ano their use since the early 
Mercury soace rroszr3am ras been chenomenal. there 18 no 
Mmowot that cornruters can FS acapterd to most Siero t 1 ons. 
momovy systers exist iio foes PIAIicoToUTeRS used in thre 
eevee! Fousehols to tre “orld ttde Military Command = and 
Memeo! oyster (a a"CCS). Im=Aoril of 1978 the U.S. Mews and 
moma Feoortil! nointes out that at that time ten aovernment 
aa27c1es$ nac VSS Bot seeeoy Stews ew th @:c.1575 o1rllion 
Meeuasual'’S records ceing rnaintained on those svstems. Nf 


tnose syvystens, the Neogartmrent of Defense had just under 


Bme=half of tram (7219). Viet Sate t ) ae trre aovernment was 


iD 


Ruving or Jleasina netter than 1500 new systems each vear. 


Memeet ye FATIN SCrowta of lectroric tecnhnoloav in the oast 


mY) 


few years, this mae AE Contin eoOmarow.. “SS. kuUtH 
Mes, vecityv ‘Inger S3°cretary for Fesearch and Advanced 
mecnnolony, Pee eussed the key challenges to €5 in an issue 
Memeoerens> “O0.fs) Tn thar article DOr. Oavis snake of the 
areat advantane trat tne develooment of Very Hiaqh Sneed 
mrearated Circuits (vVHSTC) will have on firure — techno logy 
Meences in C3. woe onc acasy! it Veron desian and oroduce 
Memmi state cicctiitervy only one and onenrnalf to two microns 
thick Metres SG orinally 739 microns thick) the ahilityv to 


Mmimeyyaturize ant rass oracduce cnomnnuters can onlv continue to 


ar + Mr umoreacedente) rates. MG Ene Same Lime tne costs of 
Meese systons vill arsac areatliv. Tne hand hela calculator 
meee Orin= exannie of how orices raoidly make 4 downward 
Memes attr increased oroductian. 

See Ce advent So). Paras technoloacv Into the market 
olace, and othe role tre corourer nas Gained in the cefense 
Meare nent, it has Hb=come INeunNnent UDON each manager to 
marqgerstand the iaereasoec° Caper y i 1ties tot sexist. the 
increased raqdjirenent LOG OG aner resronsibility co 
manangerent of trose svsteans;s and the necessity for prooerly 
meoryina the existine technoloayv te hetter connectivity and 


meemerornmance af nis jos require~rments. 


Mees) LS NCL aA TT VELYyY [MF XPFMSIVE 

Myem soea<inc of cost, tha first thought was that the 
ARPANEF was a verv exoensive system to install and maintain 
momewasS Lenoore, aot  COfmoraaniZatren were fommbe 
mearting ip tales Zim easatt cso Tate a Tilt emwae mor OTeV lots.) ¥ 
Mes igeres installirxc cor™uter equiorent at all, rhen fhat 
assumotion was asnerally A Ano One. In the instance of 
REPT Ima? 19stallation of APPANET TIP's at Niavy sites, the 


whol pMicture ree ys to He exvanined against a “inimum of 


(D 


mmmee jtons, relative cnst, interconrectivityv, and existence 
Of necesserv eauianrment. 

St Lamcore, there are currentiv three existing systemns, 
Mmeoeeother units fave initiated asministrative orocedures for 
memeurement, ani an artitional three other activities Shaw 


Memenre for ang would herefit from conouters. Those units do 
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met include Cm eal ola ip = 2 panera squadrons stationed at 
Mmemoore which 34159 can zain *enefits from a Computer svstem. 
Meer ase of mINniconouter systems bar each et those 
activities 1s estimated ta te f00,000. Tnat estimate is 
Mmysea On FSi orices subnitred by Wand Laboratories, 
macoroorates. Tt only six of the squadrons are considered 
to be at Lennore at ore tire, *he total reauirement would he 
Bore eleven alzittonal units. The initial costs would come 
Memeo, )') for sufficient minicomeuters to suoport the 
Memes Nee4tisa fen. Tre yeasrlv maintenance cost (hased on 
Memeesctirate for tne viara 2009 system ov comoany individuals) 
Moet oe to,%4i2 ser system, or F06,52R ner vear for the 
eleven systens. = nreakcdown af these costs 1S Shown in 
Mpoire © Of Aareanctiy ‘3. 

Meee se figures are comnared £6 the estimated 
installation cost of FL10CGO,000 for the APPANET TIP (with two 
Meee ti’ s), clus 24,000 yearty fees for ARPANET maintenance, 
The minicorrutrer gnounts ate Six times ehianer . The price 
Meemeeeeat («Ct dir 6Ginstalliatiar 1s for a sSvstem tnat would suoport 
Memecerninal corts. reomwectantt leant | acthermeais: that onl yuwith 
an ARPANFT systam can tne individual units on Pew S eat om 
Memes connectivity with each otner and with untts on otner 
Bests. Pmt an sted coast for thar connectivity of twenty 
mimaits is Soe mt tcar tly less tnan eleven individual 
Mmrmiconouters. ters time sara ‘accounts ~eould aiso be 
estaklishtec i elle “mits such as tre commissaryr and the navy 


Seeamaoe woich would reauce costs further. Gola Sata (a Ware, the 


Mmeyemaos Giscusse2 oraviously In this thesis (ranchours, 
Meme tc.) t*n= cost for an AKP4ANET cConrmection would be 
consinoered Joe3s. [ror that Stam aoc \ hi oe @ eens 1S 
mematively inreroensive. Parsi e ioveo hVeth3s author tnat 
Mme sucn 9A syster, TOre and more new ways to utilize the 
memeecrivity for increased savinas in manwrhours would be 
realized as svstam fam Pyar yt y increased, Whe fo ewOuU ld 


Aacre|ase rontnty factors even more. 


.. eee Fle TMT ErRCOYVPUTES CONNECTIVITY EAITSTS 

The reaser right coancluae that this thesis has heen 
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